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PREFA.CE. 


TfiK o]>])ortunity in prc]>arini( a, fourth edition 

of* tlic AIanuaj. of PilOTO(iliiy*jrY for the press, has been 
enil)ra(u^(] for tlie pitrpose of inakini^ some alterations in 
the ari"uio-onuaits*of tlie several divisions W* the subject, 
and of ])!acini:- llua'oby each j>articular ])lienouuuni in a 
c]eart*r view. Py tbis tJie amateur will advance more 
g^adiJy hi liis Pliotoo)‘a,])liic studies, and tlie cx|^irience(r 
artist will find P}»' references nioJ*(» easy to any jiarticuhu: 
mode of* manipulafion wliiclj he may ilesire to consult. 

Al] tlK‘- most recent iiu])i-ovements have been* comjav- 
iiended ; tln^ juoecf^ses ol« Photograpliic ^tclihi^ have ^een 

embraced; and, it * is believed, nothing omitted which 

• • . • . . . • 

can serve to ma.in4aiu fhe Hattering j)Ositi(gi whicli the 

Manltai/' has secured for itself as a staiTdard* wprk on 
Photography, 


KUBERT HU:^x\ 


L( ) M »( J N , J larrh , 8f»JI . 
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ClIAPTEK I. 

EARLY TIESE ARCHES ON THE CJHEMICAL ACTION OF THE SOLAR 

It is instructive to trace llie ])rogress» of a (Gsco\^eiy, from tJio 
first iiirii(;atioi> f)f a trutj^, to the period of its full d(!>-lopnieut, 
and its application to pi^- 2 )ose!i of ornament or T’iility* The 
progress of discovery is ordinaiily sloV, and it often ha])p(ins Jhat 
a great flat, is tlilJl^wed to licj^dorraaiit for years, or for ages, whieli, 
Avheu ev^mtiially revived, isfoimd to render a fine inter] ) 2 *etatioii 
of sonic of Xature’i* lajrmSjiioiis pheuo5iwJa, and to ininisti‘r to 
the wants or the ]>ieasures of existence. Of this j^osi^on, Plioto- 
gj'a])hy is j)ecnliarly illiistiutjj^j^. • 

TL(^ philoso])hers of ai^ti(piit^ a])j)ear to have had tlnar atten- 
tion excited hy raany*of tin; mm'i^ striking charactei'S of ligh^: 
yet we have no .Account of tiu‘ir liaving ohsei-ved any of its che- 
mical influence??, gltlfough its action ou coloin*ed hodus — deejxm- 
ing their cohair in souye cases, and, disc^iarging it in others — 
miisi^have been of every-day occiirreuce. Tlie onky facts which 
tftey lijive recorded ar(‘, that some ])recious stem's, jKirticiilarly , 
tlie amethyst and the o})al, 4ost their fs]^^irkle hy proloiigcid ’ 
exposii]*e to the rays of the sun. * 

It has been stated — but, .Si doiibtfujf .authority — that the jug- ’ 
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^lors of India Y^ere for many ages in possession of a secret 
process, by wliicli they were enabled ^ a Jmef space to copy the 
profile of any bidividnal hy the^Sigency of light. Howovct this 
may have been, it does not appear that they know anything of 
=5ucli a proc(iss in the , present. day. 

The alpheniists, amidst the^mnlti])?icity of tlieir processes — in 
Mieii- vain search for the phi^oso 2 )he/s stone and the elixir vilcB — 
stnnd)led upon a peculiar, combination of silvei with cliJorine, 
wliicli they called horn-silver — as, byi fusion, the white potvdeis-' 
they obtained by precipitation was >nvcrt(^d into a horn like 
substance. They observed that this liorfi-silver was blackened 
by light, and as they taught that ‘‘^'j ilver only differed from gold 
in b(;ing mercury intorpene^tratcMl by fhe sulphureous princiile 
of the sun’s rays,” they concluded tlaxt this change ^was the 
comiiuincemevt of the jirocesr by which their dreams were to be 
realizcul. Failing, how(Wcr, to produce gold from horn-silver, 
the fact of its blackening was simply recorded, and no fuither, 
investigations were made into this remarkable ]>henomcnon. 

Petit, in 1722, noticed that solutions of nitrate of potash and 
muriate* of ammonia crystallizeid more readily in the light than 
they did in darkness. ' 

The illustrious Scheelc (1777), in his excellent Traiic de 
VAir H do. Fen, gave the Avoiid th<^ first idiilosophical examina- 
tion of Ibis p(!cuiiar clainge in a salt of silver, and proved the 
dissimilar ])owe7*s of the different i*ays of light in (^fleeting this 
(’tjange. Tie writes, ‘Mt is well known tliat the solution of 
silN'cr in acid of niVixj ]Kmr<‘d on a piece of chalk, and ex]K)Sed to 
the bcam^ of the sun, grows 'black. Tly^ light of bke sun rjllected 
from a* v;hit 4 ' wall has the same t effect but more slowly. Heat 
without light has no effect 'on this mixture.” Again, “Fix a 
glass prism at the Avindow, and h^t tln^ jxti'ac^/^d' sun-beams fall 
on the floor; in this coloured light put a paper strewed Avdth 
luna corny a, and }’ou rv^tll observe that fhir horn-silveu* groAvs 
sooner blaxk in the Adolet ray than in any of, the otlna* rays.” 

Senebier repeattjd th<\se expet^^uents, and he states that ho 
found chloride of silvcn* darkened in the violet ray in fifteen 
seconds to a shade Avhich requirftd the action of the red ray for 
twenty minutes. lie also experimented on the inflncncc of light 
in bhiaching wax. 

In the Fhilosopliicnl Trapsaefions for, 1798 A\nll be fomid a 
memoir by Qount Rumford, entitled, “ An Inquiry concerning 
tlie Chemical Properties that have been attributed to Light.” In 
this ])aper a numbeii^ox experiments are brought forward to prove 
that ^ill the effects pi-oduced upon metallic solutions by bright 
• sunshine, can be obtained by a profonged exposure to a tempe- 
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rature of 210® Falireulieit. We are now, however, In a position 
to show that the chemical effects produced by rays of dai’k licat, 
ai-e of a very different chalacteinfromi-hosg usually attributed to 
ligljfc. BIr. Robert Harrup, in a communication to Nicholson’s 
Journal 1802, refuted the experiment of Count Rumford, 

showijig thjR several salt^ o^* “’uy v^ere reduced by light 

aloiM^, and not heat. ** * 

In €801, Mtjber j^oved the existci^e 'of rays a con*siderable 
^distance beyond thy*visil)Le s})ectrum,Vhich had the propiTty of 
spe(‘^lily blackening chloi-j^ly of silver,j, These researches excited 
ihe attention of tlfe scieifttfic world : M. Berai-d, Seebeck, Ber- 
thollet, and otliers, dii-ected ijuar attention to the ])eculiar con- 
dition of the differeul i-ays*in relation to tlaur liiininous and 
chemical influences; while Sir WillJ?im Herschel and Sii* Henry 
Englefi^ld investigated the calorific powers of the coloin-ed rays,, 
and weiT‘ followed in these investigations by Seckec^ and Wiinsch. 
Dr. Wollaston pursvu^d and published an interesting S('ries of 
ex])(u-iments on the decomposition effectecf by light on gum- 
guaiacum. He found that ])a|)er washed with a solution of this 
gum in spirits of wine, had its yellow colour rapi<lly chaiiged to 
gre^n ly the violet rays, whih; tln^ i-ed rays Inul the ])T'0])erty of 
restoring the yellow hue. Sir Humphry iLhivj observcid that 
the ])uce-coloured oxide of lead became, wlnm moistcmi^d, rc'd 
by ex])osure to the I'cd ray, and black when ex]>osed to tl^ 4 ‘ viol(‘t 
ray; and that the green oxide of merciny, alihough not chang(‘.d 
by the most relrangibh? rays,®speedily Jijecame red in the leaJSt 
i-efrangiblo. • ^ • 

IMojJchini a.,n^l Configliachi, M. B^rard, and more recently, Mrs. ? 
Somerville; made some cfirnuis experiments on the ])()^eTvof the 
violet rays to induce magnetism in steel needles. ^cl!3beck*iind 
Bci*zelius inve^i^ated this involved subject: it has again and 
again engaged th(? attention of exj)erinu;ntalists ; but to the 
present ^ime it must be i€*gardcd as ai* i^isettled point, whether , 
magnetism can be induced ill steel by the solar nxyrm ^ 

A statmnemt has been mad,e..d>y the Fnnich, to the efipet that 
]M. (JJliarles was in posscssi(*fii •of a process by which ])orti-aits 
could be oljtained by* tlfe agei^py of sunlight, producing a dark 
im})r(;ssion upoi:^a prepareef surface. This is, howeviu-, exceed- 
ingly doubtful^ and. even the Abbe Moigno, in his Jlcjxa'toirej 
states, that M. Charles never disclosed any fact connect(;d with 
this discovery, and tha^ he left no ^videVice behind him of being 
ifi ]X)SS^ssion of such a process. 

In addition to the interestipig facts already mentioned, it will 
be instmetive to add a few particulars ®i other inquiiles pur- 
sued about the same tipn^ on vario^is phenomena connecting. 
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themselves with the solar radiations. Although those do not 
bear directly on Photogm]ihy, they stand in very close relation 
with it, and will serv® possibly to indicate lines of research which 
have not been fully 'fob owed out. ' 

Desmoi’t-iors'in 1801 published a papcT in Gilbert’^^ 
entitled, “ Kecherchcs sur la JlecolorgLtion spontancC du Bleu do 
Priisse,” ^subsequently translated into IN’iciiolson’s Journo/., in 
wliioli he has mentioijcfh the influences (?f the 'solar rii-ys in 
producing the change. Bockniaii abo^jt tht^same time observed^ 
that the two ends of the<i S 2 )ectnim,, j^tcted diderently on phos- 
plioriis; and Dr. Wollaston, exaniin?i/g tiie chemical action of 
the rays ol* the s})ectriini, arrived nearly the same results as 
Bitter. ITe states, “ This and other effects usually attributed 
to light are not in fact owing to any of the rays usually per- 
ceived.” ^ ' 

Wedgw rood was certainly the first jKTson who made any 
attcmptsTtrnst) the^ sunbeam for delineating the objects it illu- 
minated: it is therefore necessary that some more imrticular 
account should l)e given of his processes. In 1802, he published 
a papq?’ in tlui Jornnal of tlu^ Iloyal lnstitutir)n, under the fol- 
lowing title : ^^ii.n Account of a Method of Oo]>ying Paintnigs 
u])on Glass, and of making IVofiles by the Agency of Light upon 
Kitrate of Silver ; with Observations by 11. Davy.” Prom this 
communication, the following cxtiucts, ’ cdiftUihing the moi*e 
ill)] joi*tan t , indic^tioi i s, arc made. 

• “ White paper, or wljite leather, moistened with solution of 
nitrate of silvei*, utidergoofi no change when kejit in a darkjilaco, 
but, on b^iug exposed to the' daylight, it speedily, (;hang(^s. colour, 
and after passing through different shades of gray and Iji'own, 
bccfyines at length nearly black. The alterations of colour take 
place more speedily in propoi*tion as the light nmre intense. 
In the direct beam of the sun, two or three minutes are sufficient 
to produce the full efieejf. in the sl^ade Several hours ai*c required ; 
and light <ijansniitted through dffierent coloured glasses acts 
upon it •with different degrees o^iiitensity. Thus, it is found 
that red rays, or the comnjoii sunburns, passed through red glass, 
have very little action ujion it^; yellow -and green are more 
efiicacious ; but blue and violet liglii produce tjie most decided 
and jjowerful effects. 

“ When the shadow of any figure is thrown upon the prepared 
surface, the part couceaied Tiiy it remains white, and the other 
parts speedily become dark. For copying paintings op glas»;, 
thfj solution slioidd be /“^ipplied on Jeather; and in this case it is 
more -readily acted on than when paper is used. After tbe 
tpolour has been once fixed, on the IC^lipr or paper, it cannot be 



EARLY JtESEARCHCS ON T|iHE SOI/AR RA¥S. 


7 


removed by the application of water, or water and soap, and it 
is in a high degree permanent. The copy of a painting, or the 
profile, immediately aftei^ bein^ tah^n, yiust be kept in an 
ol)S(5.ire flace; it may, indeed, be examined in the shade, but iii* 
this case .the exposure should be only for a few minutes : by the 
light of caiBlles or lamps^ as co^imonly* employed, it is not 
sensibly allectcMl. attempt* that have beem made tft pr(‘V(ait 
the ufLcoloui‘ffd, parts of the copy*or.pM)file from beijig acted 
ypon by light, ha^jJ as vet been successful. They have been 
eovej\‘,d by a thin coatii\" of fine yarnish, but this has not 
destroyed their siis’ceptibfltty of becoming coloured ; and even 
Kfter i*epeatcd washings, suf]icient of the active part of the 
saline matter will adjTiore to the white parts of the leather or 
pajier to cause them to become daidf when exposed to th(^ rays 
of the sSn. Besides the ‘applications of this method of copying 
that have just been iitentioned, there are many (Jthers ; and it 
will be useful for making delineations of all such objects as are 
posst^ssed of a texture 2 )art]y opaque and ])aT‘tly trail s]>ar*ent. 
riio woody fibres of leaves, and the wings of insects, may be 
[ire-tty accurately represented by m(‘ans of it ; and in this case it 
's Oiily necessary to cause the direct solar light^to jiass tIii*ough 
them, and to receive the shadows uj)on leather. 

‘‘The images formed by means of a camcira obscura have been 
fi.nind to bo too faint to produce, in any moderate time, fyi effect 
.i])on the nitrate of siU er. To copy these images was the first 
object of Mr. WedgwooTl in Ifis researches on tlie subject ; aitd 
for this purpose he firut used nitrate of •silver, which was 
meiitifiiied to ]§im by a friend as»a. substance very sensibh‘- to 
the infliumcc of light; Cut all^his numerous experinfenj^s as to 
their primary end proved unsuccessJ&il. In folfbwhig tjiese 
})T*ocesses, 1 h^^ found that the images of small obji'cts, jiro- 
ductal by mean}^)l^thc solaT microscopic, may be copied without 
dillicnlty on preiijred ii<^^)er.^ This wijl probably be a useful 
ap])lication of the method*; ftiat it may be emjiloyedg^uccessfully, 
however, it is necessary that tfie paper be placed at bu^ a small 
distance fi'om the lens. {Dcflyf) 

“ In comjiaring th« eSects produced by light upon mui*iate of 
silver with thos^ produced Jipon the nitrate, it seemed evid«iit 
that the muriate wjj^ the most susceptible, and both were more 
i*eadily acted upon when naoist than when dry — a fixet long ago 
known. Even in the Wilight, the* colokr of the moist muriate 
•f silver, spread upon paper, slowly Shanged fron/white to faint 
violet ; though, under siinyar circuiiistances, no immediatic 
alteration wafe produced upon the nitrate. • ® 

“ Nothing but a method^mf j>rcventing* the imshaded parts of 





HISTORY (W PIIOTO<G11APHY. 


the delineations from being coloured by exposure to the day, is 
wanting’' to render this ])rocess as useful as it is elegant.” 

An experiment on the darfo rays 'of Hitter, by Dr. Young, 
included in his Bakbrian Lecture,’^" is a very important One. ; Dr. 
Young, after i-eferring to the experiments of Hitter and Wol- 
laston, goes on to say : ‘^In 4 rder to complete the cjmparison of 
their properties (the chemical rays) with those of visible light, 
1 was desirous of exanhning'tlie effect of their relwiction '5rom a 
thin plate of air capable of })roducing’ , the well-known rings o|^ 
colours. For this purpose. 1 formecj/lui image of the rings,’ by 
means of the solar mici'oscope, with ii*/3 apparatus whicli I nav^‘ 
descril)ed in the Journals of the I\oyal Institution; and I threw 
this image on pa])er dip])ed in a solution of nitrate of silver, 
placed at tiie distance of abhut nine inches from the microscojie. 
In the course of an hour, portions of three dark rmr/s whn*e very 
distinctly visible, much smaller than the brightest rings of the 
coloured image, and coinciding veiy nearly, in their dimensions, 
with the rings of violet light that api)eared upon the interpo-' 
sition of violet glass. I thought the dark rings were a little 
Smalley than the violet rings, Imt the difference was not suffi- 
ciently gr(^at to be accurately asceii/ained : it might Ix^ as n,vuch 
as or of the diameters, but not greater. It is the less' 
surpiising that the diffierence should be so small, as the dimen- 
sions of the coloured rings do not by any means vary at the 
violet end of the spectrum so rapidly as at the red end. The 
experiment in its present state' is sufficient to cornjdete the 
analogy of thci invisiljlc with the visiljle rays, and to show tliat 
they are ecpially liable to tho general law, which is the j)rincij)al 
subjccir o/ this paper that is the inteiTerence of light. 

M. B. feage, in the •Jour7ial de rhysique, 1802, mentions 
a fact observed by him, that ‘‘the rcjilgar which y sublimated at 
the Solfaterra under the form of 'octahe(h?ir crystals, known 
under the name of of arsmic, (Jffioresces by the ' light ; ” 
and that cixiinary native realgar fifotii Japan changes to orpi- 
nient by, exposure to sunshine. ^ 

In 1806, Yog-el exposed fat/ dlrefully protected from the 
influence of the ah*, to light, and found that it became in a short 
titne of a yellow ooloui*, and acquired a high degree of rancidity. 
Vogel subsequently discovered that pliosphoriu: and* ammonia 
exposed to the sun’s rays were rapidly converted into phosphu- 
retted hydrogen, and a'^'blank powder, pliosphuret of ammonia. 
He also noticed that the red rays produced no change Mi 
solution of con*osive sublimate (bicliloride of mcrcui*y) in ether, 


* Philosophical Transcbttions-, 1804. 
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Init that the blue rays VapicTly decomposed it. Dr.^Da^y, much 
more recently, repeated a similar set of experiments to those of 
Vogel. IIi‘ found tBat corrosive sui>lim^te Avas not changiKl by 
exjK)Sute ; but that the Liqiwf Ilydrarij.^Oxymiir. of tlie old 
Loudon Pliariiuicopccia quickly underwent decomposition in the 
sunshine, (hq)ositi ng calomc^l (chloride of fnerciuy). 

.S(‘ebeck, in and •Subsequently to 1810, made* sonie»iin]»ortant 
additions t« jOur knowledge of •the influences of ,the solfir 
j-adiations, the molt striking of hiS statements btang the pro- 
(tmtloii of colour on chloride of silrec ; the violet rays rendering 
, it ^brown, tlui blue pro<ificing a shade of blue, the yellow pre- 
sei*ving it Avhite, and the red constantly giAing a red colour to 
that salt. Sir Jdeyry Eji^efitdd, about the same tiling, was 
(jnabhd to slioAV that the phosphorescence of Canton’s phos- 
phorus was grcjatly exji^ted by th(‘- blue rays. 

Gay-laissac and TJicnard, bein^emgaged in sonte investigations 
on chlorine, on which elementary body Davy was at the same > 
time e\’j)erimeniing, obsin-vunl tliat hydrogen and chlorine did; 
not combine in the daik, but that they combined with great^ 
i-apidity, and often Avdth explosion, in the sunshine, and slowly 
iii^ diffused light. S(‘ebeck collected chloriiK^ over hot water,, 
and, combining it with hydrogen, placed diflerent ])ortions of it' 
in a yellowish-red b(dl glass and in a bhio one. In the blue 
glass combination took place immediately the mixjiu*e Avas 
exposcMl to daylight ; but without explosion. The mixture in 
the red glass was €w\q)osed* for twenty miiTutes without ijny 
change ; but it was fcKind that the chlo»in(i had undergone 
some^ alteratym, ])robably a similar one to tluit subsequently 
noticed by Dr. Dra])tl^ Avho^ found that chlorine %Tavj.ng been 
exjjosed to sunshine Avould unite AJ^ith hydrogeji iif-A^ dark- If 
the gases we^ placed in a Avhite glass and ex])os(Kl to sunshine, 
they exjdode^' but if tM gas had been previously exposed to 
the a(?tiou of the sohiH* radiations iu the yellow-red glass, it 
combined with ^ayfl^•ogbn^l]l the white glass in.JJie bri^itest# 
sunshine withoul any explosion. 

Berzelius noticed some ‘pfjculiar conditions in the action of 
the solar rays upon.tlRj salts y>f gold ; and Fisclier pursued some 
reseai-ches on Jhe influence of the prismatic rays on horn-sikpcr. 

The most im])oi;jLant series of researclu\s, however, were those 
ot Berard in 1812, AvhicTi Averc examined and re2)Oi‘ted on by 
Bertliollet, Cha^jtal, and Biot. TiTes(;\^>hiloso])hcrs Avrite : He 
(]TF. . Berard) found that the chemical intemsit/ was greatest at 
the Auolet end of the spectyun, and that it extended, as Bitter 
and Wollaston had observed, a little Bhyond that extremity. 
When he left substances ex])osed for a certain time to the action , 
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of each ray, lie observed sensible effects, though with an inten- 
sity continually decreasing in the indigo and blue rays. Hence 
we must consider it as, cxtronnily probable; that if he had been 
Able to employ reactions still more sensible, he wouKl hrwe 
obs(OTe(l analogous effects, but still more feelde, even in the 
other T-ays. To show clearly the great disproportion ^’hich exists 
in tliis respect between the energi'^js of different ra3^s, M. Boi'ard 
coucentrafed, by means of a kns, all that part of bhe siiectsrum 
wJiicli ext(mds from the girhi to the ext'^enie •violet : and be con- 
centrated, by means of another lens, all that pf>rtion wliicli ex- 
tends from ilte green to the extre 7 mt<ffu. o/„ fJte red. Tins last. 
])encil formed a 'wMte 'pomi so hrilliant that the eyes were scarcely 
able to endure it ; yet thern'itriate of silver remained exposed more 
than two hours to this hrilliant point of light without undergoing 
any sensihle alteration. On the other band, when ex2)6sed to 
the other pend r, which was much less bright and less hot, it was 
blackened in less than six minutes.” Hiis is the (earliest inti- 
mation we have of any hypothesis that the luminous and chemical 
powers may be due to dissimilar agencies. On this, the Com- 
missioners remark : — If we wish to consider solar light as 
composed of throe distinct snhstaneesj one of which occasions 
'• light, another heat, and the third chemiced combinations, it will 
follow that each of these substances is se2)arable by thcj jnlsm 
into an infinity of different modifications, like light itself ; since 
we find by exjieriment, that each of the three 2)ro])erties, chemical, 
col^frihc, and calorihc, is spread, though equally, ovei* a cer- 
tain extent of the spectrum. Hence Ave must suj)pose, on that 
hy])othesis, that there exist thvee spectrnms, one aJ.>ove another ; 
namely, ^^Tilorific, a colorific, and a cllOmical S2)ectrum. Wc 
must JikcAt'kd' admit that each of the substances whicli cojnjjose 
the three s]>cctrums, and eAxm each molecule of imequal refran- 
gibility which constitutes these subsOaices, is tn/iowed, like the 
molecules of visible light^^ Ajuth the projferty of being pdiarized 
^by re 53 ctioii.^;jnd of escaping fi*om reflection in the same j)Ositions 
as the luminous molecules, <tc.” 

From the time when the difficultly of fixing the photogi-ajdis 
which they obtained, stopped the pr9gress of Havy and Wedgwood, 
n6-iiscoveries were made until 1814 , when M. Niepce, of Chalons, 
on the Soane, appears to have first directe^l his attention to 
the j)roduction of pictures by light. 

It does not seem that kis eUTly attemi)ts were very successful ; 
and, after pursiling the sulqect alone for ten years, he, from*an , 
accidental disclosure, became acquainted Avith M. Daguerre, Avho 
had beep, for some timh endeavouring, by various chemical pro- 
cesses, to fix the images- obtained Avith.the camera obscura. In 
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December, 1820, a deed of copartneiy was executed*between M. 
Niepce and M. Dagiien*o, for mutually i uvestigating the subject. 

M. Niejjcc had nani(id*his diicovery H^liog)*aphy.* In 1827, 
he»pre.s*lijited a papc]- to the Royal Society of London, on thd 
subject j but as he kej)t his process a secret, it could not, agree- 
ably with imo of their laws, be reccnvech by that body. This 
ifK^nu^ir was accomjtanied- wi#li several hcliogfaplis nm nuital 
(platfd copjii^r and p('wtei‘) and An ^hiss plates ; wlpeli wei^ 
afterwards distribuA‘d in^the colh^ctAns t>f the curious, some of 
tTT(^in still existing iiA the^ possession of Mr. IlolxTt Drown, of 
•the* llj-itish MuseiTin., ^ey j>}‘ove M. Niepce to have been then 
ac(|iiainted with a, method of forming pictures, by which the 
liglits, s(ani-tints, a^rl shadows, w^ere r(‘p7’eRent(‘d as in nature ; 
aj 3 d ho had also sncceedcul in 3*en(^u*ing his II rJioqrapliS, when 
once ffnnt^d, imperviouB to the further effects of the solar rays.. 
Some (.)f these sp(^cinv:ms ajipciar uT a state of advanced etchings ; 
but this was ac!Com])lish(Hl by a ])i*occss similar to that inirsiied 
in (‘.ornmoii etching^. 

The ease with which nitric acid could be apjdied to etch 
th('st‘ Heliographic jilates will be a 2 >parent when the ])rocess of 
ob^-aining the pictures is undei*stood. 

* Sun-drawinj?: a moro apjjropriate name than Photo^^rapliy, since it remains 
a problem (18.5.‘h of difficult solution, whether Light, or some agent associated 
with Light, is active in jiroducmg the chemical changes we are coushlcring. 
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IIELIOGRAPIIY. iHE PROCESS OF M, NIEPCE. 


M. Niepce was the first inquirer who appears to liave produced 
permaiteid pictures hy the influeii'ce of the sun’s rays. Tliis 
process — TIeliography — is in many respects ])ecu]iar, wliich 
renders it necessary, althougli his ])rcparation was only ayted on 
by an exjiosuro of many hourv. to full sunshine, to give a ])arti- 
cular account of it ; the inor(‘ so, as some points of considerable 
interest require further elucidation. 

The substance emjiloyed by M. Niepce was asphaltimi, or 
bitumen of Judea, H(‘ thus directs its prej)aration : — “ 1 aljout 
half fill'ifi wine-glass with this ])ulveriz(Kl bitumen ; I pour upon 
it, drop by dr*op, the essential oil of lavender,*'^' until the bitunien 
is compIet(dy saturated. T afterwards add as much more of the 
essential oil as causes the wliole to stand about three liiuis above 
the mixture, which is then covered and submittiid to a genth^ 
hc^it until hhe essential oil is fully iqapregqated with the colouring 
matter of the bitumen. If this varnish is not of th(i required 
consistency, it is to be allowed to evaporate slowly, without 
heat, in a^^^shalloAV dish, care being tal:cn to ]t-otect it from 
moisture, J:)y 4 .which it is injured, ^ and * it last decomposed. In 
winter, or during rainy weather, the iirecoution is doubly neces- 
sary. A tablet of ])lated silver, or w^ll cleaned tf<td warm glass, 
is to be highly polished, on wliicli a thin coating of the .yarnish 
is tg be a])plied cold, wiCi a light rol]^ or very soft skin : this will 
imi)art "to ifa line vermilion colour, and cove}* i+ with a very thin 
and equal coating. The plate is tj^ien placed u])on heated ii*on, 
which is wra])p{Hl round with several fohjs of pa|)er, from which 
by this method all moisture hAd .been previously cx})eile.d. 
WKeii the varnish has ceased to simmer, the plate is withdrawn 
from the heat, and left to cool and dry in a g(iiitle temjxjrature, 
and protected from a ds.mp. atmosphere. - In this part of the 
operation a light disk of metal, with a handle in the ceutre, 

* The English oil of lareilJer is too expensive} for this purpose. An article, 
sold as the French oil of lavender, redrawn, is very much clieaper, and answers 
in •'every respect as well, if i«)t better. 



IIELIOGAfeY. toE PJIOUES^ QJ^ M. NfEPcJ. 


13 


.should 1)0 held beh^rc the mouth, in order to condense the mois- 
ture of the breath.” « 

The ])jate thus ju’epaixMt is no'^v in if fit itate for use, and niny^ 
be immediately fixed in the correct focus of 'the camer*a. After 
it has bot‘u ('X])osed a sufficient length of time foP receiving the 
impression, ?i V(3ry faipt ouiline alone is visriile. The luixt oi)era- 
tioif is to brii^ out the hiddeuVct^Pe, which is accompTished by 
a .solvent. • 

Thi.s solvent irn^t be •carefully adapted to the pui’poses for 
whvdi it is di^sigued: it isfliffieult t(p fix with certainty the })ro- 
J)orti()iis of its compotieuts, but in all case's it is better that it 
b(‘ too weak tlian t<io strr^g ,* in the former case the image 
does not come out ^ftrongly ; in the latt(u* it is com])letely de- 
.sti-oyed^ The solution is ])repared of one part — not l)y wcught, 
but \olume — of the es.sential oil ^)f laveuder, poured up>on ten 
])art.s, by me.asui’Ci alsS, of oil of white petroleum. The mixtui’e 
which is first milky, b(‘Comes cl(‘ar in two or tliT’ee days. This 
compound will act until it becomes saturated witli the as])haltum, 
which state is i-cadily distingui.sluHl by an o])a,(pie appearance, and 
dark brown colour. A tin vessel somewhat larger than tjie pho- 
tog^’aiJuc tabled, and one inch dee]), must be provided. This is 
to have as much of the solvent in it as will cover the])late. The 
tablet is j)lurjg(‘d into the solution, and the 0 ])erato!*, obseiwing 
it by ]’efl(‘ctod light, bt^gins to sec the images of the objects to 
whicli it lias beem. exposed slowly unfolding tln;ir forjns, though 
still v eiled by the gi-aTlually chirk eiiiiig siqiernatant fluid. The 
])lat(‘ is tin'll Uft(Ml out,* and held ii^ a vertical ])osition, till as 
niuch^is ])os,sil^e of the insolvent has been allowed to (J^'oj) away. 
AVJien the droj)])iug has^'casei^ we proceed to the las^ and not 
the h*a,.st ini])ortaiit oj»(a*ation, of ^^•ashlng the ])latc. 

This is ])e.'»C)rmed by cf^refidly j)la,cing the tabhd u])on a 
^ board, n, fixed at a, large; 

aligje, in the trough A A,_t lie 
su])])orts being it 

by hinges, to admit of the 
nece.ssary changes of inclina- 
tion, under difierent cirenm- 
stauci's : two small blo<!51?sJ* 
not thicker than the tablet, 
^ai\' fixed on the hoard, on 
wliich the plaj;e rests. Water 
must now he slowly ])oured 
u])c^ Jihe upper paid ol* the 
board, and allowed to flow evenly over the surfice of the picture. 
The descending stream^leai-s awaj^ ^11 tlie solvent that Inay 
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adhere to the vfirnish. The plate is now to he dried with great 
care hy a gentle e^^aporation : to • ja'cserve the jjictnre, it is 
^reqnisite to cover it up fi-cvm the action of light, and pi'otect it 
from humidity. 

The varnish may he a])plicd indifferently to metals, stoin^, or 
glass ; hut M. Niei)ec prefca-s coi)per plated with' silver. 1 \> 
take copies of engravings, a .small quantity of wax: is dissoivc'd 
in essential oil of laveiuh^p, and added to the ^ra'rnish ali-eady 
described : the engi'aving, first varnished ovca* the hack, is 
on the surf*ac(^ of the prepared taldet, face towards it, and then 
exposed to the action of the light. '*in t-he camera ohscura an 
cx])Osnre of frojn six to eight hour^j,, varyi^ig with the intensity 
of light, is required ; wliile fi’om four to svx hours is necessaiy 
to produce a copy of an engraving. j)icture, in tju*. first 

instance, is lujiresented hy Ihe contrast hetweeii the 2>ollsl)c<l 
silvtu* and the varnish coating. The discoverer afterwai’ds 
ado[)ted a jdaii of darkening the silv'erhy iodine, which ajiiK'-ars 
to have led the way to Daguerre’s beautiful jirocess. To daik(‘n 
the tablet, it was jdaced in a box in which some iodine was 
strewed, and watched until tlie liest effect was iiroduced. Hie 
varnish was afterwards removed hy sj)irit of wine. 

Of the use of glass j dates M. Niei)ce thus s})eaks : — Two 
cx2)ei*iments in landscape upon glass, hy ineans of the camera, 
gave ms- results whicli, although imperfect, ajipear deserving fff 
notice, hec^iuse tjiis variety of ajqilicatioii may be brought more 
easily to perfection, and in the end become a more interesting 
department of heli^grajiby^’ 

In oiip of these trials the light actcf} in suclou way tli.it tlu^ 
varnish was removed in j)ro2)Oi*tipn to Jlie intensity with which 
the ‘light Tiad acted, and ‘the picture exhibited a more maiked 
gradation of tone ; so that, vieweci by traiismjjHed light, tlui 
landscajje jn'oduced, to a certain ext;^nt, the well-knowp, clfects 
of the diorama. i 

e/ik^'oecoud trial, on the coiitrary, tlio action of the 
luminous fluid having been more hi tense, tin; jjarts acted ujion 
hy the strongest lights, not having been attacked hy the solvent, 
remained transparent ; the difference of tone resultcid from the 
^?fativo thickness of the coatings of ^iariiish. 

‘^If this landscajie is viewed hy reflection tin a 'mirror, on tlie 
varnished side, and at a<,cei;tam angh‘,, the eff(;ct is remarkably 
striking; whiic, seen hy traiismittixl light, it is confused ^qnd 
shapeless ; hut, wliat is equally suiqn-isiiig, in tliis jiositi m tlie' 
miihic tracery seems ■j^ocifiect the leeal colour of the objects.” 

A statement that M'. Niepce was enabled to engrave hy light, 
vrlmt tile round of tlie |[>ressq hut this does not a^ipear to have 
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1 >0(^11 ilie case. All that the author of heliography effected, was 
tlie ctchiuiv of the p^atc, after it had undergone its various 
pi-occ‘ss<‘S, aiid the drawing'^was (t)nij dieted Vy the action of nitric 
aci(t in The usual inanner : the parts of the co])perplate pro- 
tected hy tlie varnish remained, of course, unat^ted ou, whilst 
th(^ other ])a^ts ww'. ra])id^y attaclicd by flie acid. Nie])C(;, re- 
mai ks tliat his proc(‘ss cannot Ife us^hI during thcViutef season, 
as tli(^®col(l aiAljnoistm’c render the ^^fnlsli brittle, and detach 
it fr om th(i glass or^metaU 

Ni(^]xu‘. afterwards u|fed a nio’-e unctuous varnish com- 
pr)s("d of hilHnnni df dissolved In aiiinml oil of Dippel. 

This com])osition is of^inuch^greater tenacity and higher colour 
tlian thi‘ former, a.nd,«afti'r bting a])pli(Hl, it can inmuHliately bo 
siihniitre<l to tlie action of light, wh^h a])j)ears to i-(‘ndcr it solid 
more <jifjekly, from tlu‘. greater volatility of the animal oil. M. 
T)agiierr(^ remaihs, l^nat this very proj>erty diminishes still 
fnrtlu'r tlni j*(*sources of tln5 ]»roc(5SS as resj)ects iln^ lights of the 
drawings tlius obtainc‘d. These processc^s of M. !Nie])Ce were 
much improved by M. Daguerre, who makes the following 
remaih's on tlu‘ subject : — ^ 

‘‘•The substanc(j which should be used in ])reference to bitu- 
men is the residuum obtained l)y evaporating the essential oil of 
lav(‘ndtT, which is to be dissolved in alcohol, and applied in an 
extremely thin wash. Although all bituminous and ^nsiuous 
sul)stances are, without any exception, end(>wed with the same 
lU’opiTty — that of l)eijig*aliecttd ])y light — the ju'eference ought 
to be gi\ en to those) wdiich are the myst unct^ious, because they 
give gj’iuiter lik'niness tc^ the ch'a\fings. Several essential oils 
lose this character wheji tlic^ arc exposed to tod Sti'ong a 
heat. 

“ It isnt)t, In^vever, from the case with wdiich it is decomposed, 
that we are to pj’cfier the c|Kcntial oil of lavender. There are, 
for instance, tlie :^esins, T^hicli, being •dj^solved in alcohol, and 
s])rea,d upon glass oi* metal, leave, by the evapor^^uii' 'I'Ji ^le 
sj)irit, a very whS^e and infinitely sensitive coating. Jlut tins 
grcat(‘r sensibility to light, ^caused by a quickei’ oxidation, 
rendei’s also the iniagds obtained much more liable to injury 
from the agent J)y which tjiey wrerc' cj*eated. They grow fairfrtl* 
and disappear •rdtog^dher, whcji expo.sed but for a few months 
to the sun. The resjduum of the essential oil of lavender is 
more effectually fixed, but even tliis is not altogether unin- 
ftuencc^l by the eroding efiects of a direct exposure to the 
sim’s light. 

“ The essence is evape^aked* nV^^^iiiUaw’dish by heat, till the 
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resinous residuum acquires sucli a consistency, that when cold, 
it rings on being struck with the point of a knife, and flies off 
in pieces wlien separ,at(^dofrom » the dish. A small quantity of 
this material is afterwards to *Dc dissolved in alcohol 'or ether ; 
the solution formed should he tmnsparent, and of a len\on-yellow 
colour. The cleartir 'the solid:ion, the moi’o delicate.; vdl] be the 
coating\m the plate : it mu^t noj, however, be too thin, bc^cause 
it would not thicken or spread out into a Ayhite^coat ; indisjien- 
sable requisitiis for olitaining goodv eflects in ])hotogT'aplm^ 
designs. The use of the, alcohol ether is to facilitates 't]f(‘ 
api>lication of thi^ resin under a very “‘Utenun ted form, ihe s])ir7t 
being entirely evapoi'ated before the light effects its delineations 
on the tabh^t. In order to obtain greater vigour, tlu^ midal 
ought to havi; an excpiisiteqiolish. There is moi’c^ charm about 
sketches taken on glass jdates, and, 'vibove all, mucliL greater 
delicacy. 

Before conmnaicing oiHuntions, the experimenter must care- 
fully clean his glass or metal plate. For this pin pose, eiiuay, 
reduced to an impalpable powder, niix(;d with alcohol, may be 
used ; fipplybig it by means of cotton-wool : but this pai't of tlx* 
process must always be concluded by dry-polishing, that no t>‘ac(^ 
of moisture may remain on the tablet. The plate of iiK'tal or 
glass b(‘ing thus pri'])ar(^d, in order to sup] )ly the wash or coating, 
it is h(‘ld in one liand, and with the other, the solution is to be 
poui‘ed over it from a flask or bottle having a wide mouth, so 
that it may flow rapidly, and cuvefl the vdmle surface. It is at first 
m^cessary to hold tlie j>late, a little inclined; but as soon as tlx; 
solution is ])our(id on, and has ceased to flow fipjcly, it- is<, raised 
perpmiiliciflaiiy. The linger is tlxm joassed hehiijd and below 
the i?T' order to draw ofl' a portion of the licjiiid, which, tend- 

ing alwjiys to ascend, would double the thickm^ss^f the coveuing; 
the ting(T must be wiped each time^and be ])assed wry rapidly 
along tbe whole length of the ])late, fHin below, and on' tlieside 
ojlpftwi*' ,..tifii,C()ating. When the Inpud hhs ceasi^d to run, the 
])lat(^ is di*fl‘d in the dark. The coating Ixdng well dried, it is 
to he ])laced in the cjxjikuii obscu/a.’ Tlic time required to pro- 
cure a pliotogiu])liic co])y of a laudscapo’ ist from seven to eight 
ars ; Imt single monuments strongly illu min, ated by tlie sim, 
or very bright in themselves, are copied in i|jbont«.tliree hours. 

When operating ou glass it is necessary, in order to increase 
the light, to ])lace the plate upon a ])ii3ce of paper, with great 
care tliat the* connection is perfect over every ])art, as, ofl ler-i 
wdse, confusion is produ^^ed in the Resign by im])crfect reflection. 

It .freipiently ha] pens that when the jdate is removed from 
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tlic camera, there is no trac(T ot any image upon its'^surtace : it 
is therefore necessaiy to use another process to bring out the 
hidden design. 

i^To 4 I 0 this, provide a , tin •vessel, lafg^er than the taldet, 
having all round a le<lge or border 50 millimeters (2 English 
inches) ih d^])th. Let this be ihree-qna^^ers full of the oil ol 
petroleum; iix your tableif by Jhe 1»ack to a piece. of woyd which 
conqjk'tely cc^vers tlic vessel, and p^ice it^so that the tablet, face 
downwards, is ^)ver hut not touching«*thc oil. The vapotn* of the 
•pp^roh •urn j)en(draJ:^s the* coating of the ]>]ato in tliose parts on 
winch the light ha.s actec^fnbly ; thiit is, in the ])ortions wdiich 
eoi'respond to the shadows, inqiarting to them a ti’ansparency 
as if notliing were tliere. •On the conrtvuy the points of thti 
r(‘sinous (H)atiug, on wdiich light liat^ acted, having been rendered 
ini])ervioiis to the va])Oivr, I'emain unchanged. 

‘■Th(^ d('sign must ])e examined •fi‘om time to time, and ivith- 
drawn as soon «as a vigorous eilect is o))taiii(^d, By uiging th(,» 
action too far, even tln^ strongest lights will he attached by the 
'eaponr, and dis<‘ii)j)ear, to tlie destruction of the piece. The pic- 
ture, when finished, is to he ]>rotected from tlic dust })y being 
keyt eoviu'ed with a glass, which also pi’otects the silver plate 
from tarnishing.” 

It may perhaps a])pear to some that I liave needlessly given 
tlie })articulars of a process, now superseded ])y others, possessing 
th(' most infinite sensil)ility ; 2 >i’<>dneing in a fiwv miniiti',^ a better 
efieet than wiis ohtain^jd by ihe heliographic process In sevej'al 
hours. Tliere are, Inn^ever, so many curious facts conniicted 
with the action of light on these ^-osfiis, that*no treatise on jdio- 
togT-apliy coulS be consiflered complete wdth out somc^ description 
of them ; and this proccff:? is n«w revived with a vi'^ Jo "the pro- 
duction of otcliings diix'ctly from nature. * 

M. Dagina*i^ riaiiaiks, ^hat nunnu'ous experiments tried l)y 
him w^fth these resinou^ j^eparations of M. Niepce, prove that 
light cannot fall ftpem a ’bdly wdthont Iftiving trace s of doc c iTy )o- 
sition; and they«also demonstrate that these hodielTpossSs the 
]>ow'er of renewing in darknef#?, wdiat has been lost hydiiininous 
action, provided total decomposition lias not been effected. This 
]ieliogra])hic proce>ss must Jbe Regarded as the earliest successful 
attem]>t at fi.^iiig on solid* tahk-ts the images of the camera' ot>- 
scura, and at devel<5j)ing a dormant iihage. 
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MR. H.*FOX TALBOTS THOTOOENlC DRAWINGS, (’ALOTYPE, ETO: 

Section I. — :Piiotogenic Drawing. 


On tlie .31st of Jamijiry, 1839, six w on ths prior to the imblica- 
tion of M. Daguerre’s process, Mr. Fox Taloot coiiiniiinicated to 
the Royal Societyr his ijliotographic discoveries, and in Fvhruary 
he gave to the world an accomt of the process he had devised 
foi- preparing a sensitive i)aper for photographic drawings. In 
the memoir ix^ad before the Royal Society, he states — In the 
spring of 1831, 1 began to put in practice a method which I laid 
dt‘vised some time pieviously, foj* employing to purposes of utility, 
the very curious property which has been long known to che- 
mists to be possessed by the nitrate of silver, namely, its ciis- 
coloration when ex]X)se<l to the violet rays of light.” From 
this it appears that the English philosojdier had pursued his 
researches ignorant of what had been done by others on the 
Continent. It is not necessary to^^enlarge, in this place, on th(^ 
merits of the two discov(5ries of Talbot t4nd Daguerre; but it 
may be as well to show the .kind of sensitiveness to which Mr. 
Talbot ha^l, arrived at this early pcri(;i, in his preparations; 
w'hieh will Be best done by a brief exti\ ct from liis own com- 
munication.^"^ • 

‘^It is so natural,” sjiys this ex 2 >erivH‘ntalist,/‘to associate' the 
idc^a of laho’ur with great complexity jmd^ elaborate detail 'if exe- 
cution, that one is more» struck at set^^^ngthe thousiind florets of 
an TS^Wot^dejiicted with all its caj^illaiy branchlets, (and so 
accurately, that none of all tliis multitude shall want its little 
bivalve calyx, rec^uiring to be examined through a lens), than 
one is by the pictui*e of the large alid sini 2 >le‘*leaf of an oak a 
(fftftitnut. But in truth the difficulty ^is in both cases the same. 
The one of these takes no more time tc execide than the other; 
for the obj(ict which would take the most vkilful artist days or 
weeks of laboui; to trace or to cojiy, is effected by the boundltss 
powers of natural chemistry in the space of a few seconds.” And 
again, ^^to give some moi*e definite Idea of the raj)idity of the 
j)i'ocess, ‘I will state, that after various trials, the nearest valua- 
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tion which I could make of the time necessary for ohtaiiiing the 
})ictime of an object, so«f\s to hav^ ])i*ettv distinct outlines, when 
J em])loygd the full snnshin(j, wag half a s(^^oiuV' This is to he 
understood of the paper then used by Mr. Talbot for taking ob- 
jects by meaus of the solai* microscoi)e. ^ 

ill the Philosophiml Matjazhie, Mr. Fox Tallx^t publislicd the 
liT-st ac^^ouiit of his Photogenic exjw'fuients. This term was in- 
troduced by fliis gentleman: and hie- '* experiments canhot be 
l/j^ier descrihcid tlnui in liis own words. ‘‘In order to make 
wliat may be called^ ordinal- f ])hotogehic jjaper, 1 select, in the 
li!-st place, ])a].)er of a gftodlSrm quality and smooth suidace. I do 
not know that anythijig ansvi»rs better than su])erfine wi-iting- 
])ap(‘r. I di]) it into a'weaik solution of common salt and wi])e ifc 
dry, Iry A^hich the salt is^ uniformly Tlistri hut i cl throughout its 
suitstamv. 1 then S])read a solutioi^ of nitrate of silver on one 
surfaxHi only, and dry it at the lire. The solution should not 
i>(‘ saturated, but six or eight times diluted n ith watia-. When 
ilry, the ])a])er is lit for us(^ 

“ I hav(i found by experiment that there is a certain pro])or- 
tion between tin- quantity of sjilt and that of the sohiti*)!! of 
silvi't which answers lu-st, and gives the maxiniuni tdlect. If 
tJh‘, strength of the salt is augmented beyond this point, the 
(‘Ifeci diminishes, and, in certain cases, becoim^s exceedingly 
small. • 

“ This })a])OJ*, if pro2')erly niad4‘, is very useful fin all *])h otoge- 
nic pui-poses. For exainple, nothing can be more jK^fc^ct than 
tin* images it gives of heaves and floj^cfs, (‘.s])ecially with a sum- 
nn‘r siuP, — the ll^dit i)assi»g tln-ough the leaves, delinei^t^is evei-y 
lamilieation of their neiwtutu 

“ ow, sup])0se we take a slncit thus 2)rej)ared, and wash it w]*th 
a miantitd solution of sjilt, aLul theji dry it. We shall find (es- 
fHcaally irf'the paj)er is keyt ®)me weeks before the trial is made*) 
that its sensibility* is^. gi-eawy diminislieA, and, in some casejj^ 
s(‘ems quite extinct. But if it is again washed witiiiTTllieral 
quantity of the solution of silv^gr, it becomes again sensible to 
light, and even moi-e so jthan it was at first. In this way, by 
alternately washing the 2)a})erwlth salt and silver, and drying it ^ 
betwacm times, J ^ia,ve succef^ded in increasing its sensibility to 
the degree that is reejuisite for i-eceivilig the images of the ca- 
mera obscura. 

conducting this optTation, it will be found that the re- 
sults are* soimfii lies more and sonufiiiies h^ss sixtisfiictory in con- 
sec^uence of small and accideiftal vanatidlis, in the j)ro[iortions 
enqdoyed. It hajqiens sometimes that the chloride of silv*er is 
dis])osed to dai-ken of itself without any exposure to light : this 
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shows that tlio attempt to give it sensibility lias been carried too 
hir. Tlie object is to approach to this condition as near as pos- 
sible without reachinj it,* so thjVt the substance may be in a state 
ready to yield to the slightest exti*aneous force, such as‘ the 
f(iebl(‘, imjiact of the violet rays when much attenuated. J laving, 
tln':-(?fore, pn^jiared a number of sheets of papeu* with rhemiinl 
pro])ortIoiis slightly difierenit frdm one anothei*, let a ])iece be 
cut fimi (‘ach, and, having been duly marhiid or *numbef-(‘d, lot. 
tlieni be placed, side liy side, in ;• \cr5' weak, dilluscd ligiit io^;i 
quarter of an hour. Then* if any on^^ of tluan, as frequently ha])- 
pens, exhibits a marked advaut-ig(‘ o^e’* ks conijx^titoi's, i select 
the paper wliich bt'ars the corres]>qpdiiig Humbea* to be ])lacedin 
the camera oliscura.” 

The increased sensitiveness gham to paper by altci'iiate abla- 
tions of saline and argentine,, washes, flic driking dillbri-nces of 
elfect produced by accidental variations of the p )p(ai/Kais in 
which the chemical ingredients art^ apj^lied, anil the s])ontaneous 
change which takes place, iwiai in l.ie dark, on the more sensitixa.- 
varieties of the ]ia}>er, are all subjects of great interest, which 
demand further investigation tlaui they }iax’(‘ (^ver yet received, 
and which, if foilcAved out, ])ro!aisc some most inq^oiiant » >pia- 
nations of chemical ])]icuomcJui at present involved in uncia*- 
tainty, jiarticularly those wlilch a.])jK‘ar to sito'.v tin; milnonci^ of 
time, a#n element not sutlieienily taken into accouni, in over- 
coming the weii*kei‘ affinities. Fi^w fi etds oi‘ resea -ch promise a 
grcjiter measure of rewai'd thafi tf'.c^e ; aht^ady the art of making 
sim-pictm-es has h;d to ma,:,iy v: ' y in-portant ])liysica1 discoveries, 
but niosl^i of the phenomena ai e yet inxtplved in »,tjscurity. 


Section 11. — Tub^Galotype. 

K r . . 

_ Al though, in order fsif'date, th(,i I invest] g;wldons of Sir John 
iTefWiivreiid otlua-s liave a priority over tho^e particular (*x])e- 
2 ’iments* of Mr. Talhot’s which re^isulted in the discoveiy of his 
vciy beautiful process, the calotyjx^, yet to avoid coiifusion,*it is 
thought advisable to gronj) together the discoveries of each in- 
vestigator, where this is }>racticah]e,iin our histt^rical division. 

The earliest productions of M r. Tplbot were s^imply such ]>re- 
parations as those already described, in which a chloride of silvm* 
was formed qn the sui-face of the paper, with some nitrajp of 
silver in excess. These .need not be any totlier described thah 
they have already bqenv 

Eaidy in 1840, drawings on paper were handed about in the 
scientific circles of London and of Paris^ which were a great ad- 
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vaiicc upon anything \vliich liad heen previously done. These 
A\(,‘re tlie results of a n^w process discovered by Mr. Talbot, and 
ilicii attracted so much atteiitioi^, that M.*Biot made them the 
salT^etd a communication to the Academy of Beiences in Paris. 
Ills reiivirks are ])riiited i/z. extenso in the Comptes liendus, 
‘.*1*1 Vvliich the following passages, arc Jirjtn slated, as they ^jgar 
] ’ ' -‘ularJy on many of tlie defeats wjiich still continue to])Tovcau- 
m* , .c'^es in t^^e p)liotogra])hicpro(;ess to wltich they have reference. 
^l\i iny of the nm^irks ha.ve a peculiar value from the suggciS' 
ions ili(‘y contain., and tb(‘j* are woj'thy of record as marking 
1 »lr‘ ] period wlien the PreflTch were first irlade acquainted with 
tbe ])roecsses on pa])ef', as piactiscd in England. Borne disj)o- 
siiion lais becji show]* on the j»art of several continental j)hoto- 
to elnjri originality for pnfbesses jjiiblislied in England 
lauY \i..rs before tlieir •own were devised, and wdiich singularly 
es(‘mbh‘ them. AfteV remarking that many very important 
'lo/sical facts were being <l( \ (Ooptnl by the study of ])botograi)hy, 
M Piot conlinues : — 

“ It is not to be expected that ])hotogenic drawings, made on 
papc'r, c'aii ever ecjual tbe clearness and linenoss of those obtained 
on ieve] and ]K)lislied metallic plates. t(^xtnre of paper, its 

su])erficial rouglinesses, the depth of the imbibitions, and tbe 
capillary 0 (*mni unicat ion establi.shed between the various un- 
fiqufflly marked juirts of its surface, aj‘e so many obst^icles to 
absolute strictness of delineation, as well as to the I'Cgular 
gradation of tints in thi? camera obscura; and* tbe influence f>f 
theS (3 obstacles is greater*wben tbe chemical c^)eration is slowly 
carried on. J^it wluai^ there is *00 j>retenee or necessity for 
'ubmitting to the delicacies of art — when it is reTpiirpd, for 
example, io copy ran; manuscripts faithfully — if xve'hat^e papers 
\N iiich arc very suscc])til)h; af receiving impressions in the camera 
obscura^ fhey will sufliecMieidectly ; jiarticnlarly when they 
]iresi*ut, like Lhosi; of ]ftr p^alhot, tlpo facility of immediately 
pnxairiijg coj)ies of the primitive drawing. It 
<iou]»tless he found mon; commodious, and often even more 
}>ractieable, to put four or fiVe*hiindred draxvdngs in a iioHfolio, 
thau to carry about a similar provision of metallic ])lates with 
tlio.se in disperistible jirotecijirs, .s(piares of glass, to cover tlieiUi# 
Attempts are being; madt^ at this. time, to fix the images jii-o- 
duced by tlie DagueiTpotype — ^perfect prints, it is true, but which 
arenas light as the vajioui’ from which tlicy arc produced ; and, 
ndeec], to bring a voluminous collection of these fragile jiroducts 
through the accidents incidqjit to long, 4ind sometimes pierikuis 
voyages, is a task requiring no ordinary care. But whoeyer has 
attentively studied the cpinbmation of phy-sical conditions whence 
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tliesc admirable images result, will find it very difficult — T am far 
from saying impossil>ki — to fix them, wi^tliout destroying, or at 
least without essentjgllyicalteriVig, the causes which produce their 
charm j and then, 'for the purposes which I have ihentiOiK'd, 
pa])ers v(ay susc(‘])ti])le of impression would still have the advan- 
tr^es of being less tioublesome in removal from i^lace to place, 
as also%)f more easy ])resciVj;itioiv. 

“ Th^, utility of sensitive ])apersfoi* copying te^xts was a iiatu ml 
coiisccjueiice of the clearness of the copies pf engravings 
Mr. Tall)ot had already ol.taimal by ajjplication, and wdiieli wvtc 
presemted to the Academy. He has^iichwled othei’s among th(^se 
just sent : there are also addinl siK'ciineiiii of this especial ap])li- 
cation, consisting of co])i<‘s of a Ih^brc^w psalm, of a ih'rsiaji 
Gazedte, and of an old Lfd.iji chait. of the year 1279. Our 
brethren of th(‘ Academic drs Jkllcs Leitres^to I exhibit'd 

these impressions, were ])h‘ased to i-emark the lidelity of the 
characters, and their clearness, by which tiny are r(‘nd(‘red as 
legible as the original text. Doidfile^s an old maiiusci'ipt may 
be copied more quickly and in<u*e a.ccurat(‘ly by this iniians than 
by hand, even wluui the language in wdiich it is written is 
understood. How'ever, w e must stop hc're. These co])ieM ai'c*, 
obtained by a])]tlicai ion : we must be enabled to obtain them by 
immediate ra,diation in the caimwa obscura. Tt is the only 
namis of extending the ])rocess to ]>aj)yrus and other cqy^Kjue 
manuscrij^ts, oi* wdiich are Jiot sutHciently trans])ai*ejit for radia- 
tion to traverse them. IMoreovch*, th<‘ apjdieation of leaves is 
veiy dillicidt Avhev they are bound up in a volume, and camiot 
be detach (^d from one anothej . ^ n 

^^Bijt f/iis imjKukant extension wdll rerpu7*e much ])hysic.al per- 
fectuig, towards which ex ])eaim enters slionld dii'oet their elfurts. 
The fi7-st thing w ill b(^ to augment the sensihility of tlu^ jiajH.ras 
777uch as possible, in oixler that tliej ca]>illary comm uni ca (ion of 
its various parts may n^dhave suffi(jie7ic thncito detiai orate the 
)e local and imiiuidiate action'of the radiation. T 
should be led to believe that it is j)rincijially to this kind of 
co7iinxunication should he attributed the fact i‘emarked hy Mr. 
Talbot, that, in (;x])eri nu ^ilts hy apl>licatioh, it is moi*c difficult 
-4e co])y clea7'ly a tissue, of black Ja.(!q spread oiiyi wliite grcaind, 
than white lace on a black ground; two cjt^scs of wdiicli lie here 
gives examples. But aiiotlier nioix! liidcjen and more general 
difficxilty seems to me to ]>roceed from the unequal faculty of 
various substances for 7*cfiecting the radiations which,,^ strike 
them, and perhaps from'tlieii- a]>titude for making them undergo 
physie^il modifications. . For examijle, yon wdsh to copy hy radia- 
tion in the camera obsemu a jncture painted on canvas, wood, 
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or porcolain : tlie different colonring substances employed by 
tlie ])aiijtcr are placed and distributed in sucli a manner that 
t^a(^li of tLeuj absoi’bs certain portions di* tli# total incidental light, 
rellects especially towards your eye the'compleinentaiy por- 
tions, wlierciin ])redoniinate the rays projier to' form the tint 
of wliicli it Avoiild give you the sansatiem* But the chemi^nlly 
active j-eagent which, the sjuncf j)arts of the jnctiire i‘(5ceive and 
3*eflect, is disfinct from the light whj^*h affects 3 ^onr retina. In 
that the ch(‘^jncal effect whicb it prodne(‘S on the sensible 
})aper, or on M. Daguerrc’s»lay(a' of i odine, may })7‘es(‘nt, in light 
^)r in slmde, the e^pi i mleiTt of the coloured parts, it is 7-equisite 
— 1st, that this ix'llected :yj,diation ])e chemically active ; 2d, 
that the <mergy of i^ action be ])ro])ortioual to the int(‘nsity of 
illniijinritioji o])erated in the eye the portion of luminous 
radiation reflected fron/the same yoint of the ])icture. Now this 
lattrr concordance (Plainly shoidd not b(‘ fhlfilhMl in an erpial 
fl(‘gr(.(^, by th(‘ various coloiu-ing matt(‘i-s, which aff<‘ct the (ye in 
the- same manma', and Avhich thc^ ]»ain(er may substitute for oue 
auntlnr in his work. Suhstanc(^s of th(‘, same tint may ]>res(‘nt, 

in tlK‘ (|uantity, or th(^ natures of the invisihh' radiatioi^s which 
th#y rciih'-ct, ns iinuiy divi'rsities, or diversities t)f the same order, 
as s'id)stanc(‘s of a diffeivnt tint ]»resent relative to light: in- 
\(rs(ly tiny may be similar in their ]»ro})erty of reilecting 
<lH*mi(‘al radiations, wh(.‘n tliey arc? dissimilar to tlie ojey. so that 
the difioi'enccs of tint which they present(?d in^the jiictnre made: 
for the eje, will disajtfiear in the cluaiiical picture, and will *be 
confiis(*(I in it in a sha*d(?, or of an,uniforijft whitemess. Thest? 
are ^he difhtjulties gj^nerally inherent in the foynation of 
chemical picf.ures ; aiid^tluy^show, T think, evidenll}^, ihe illu- 
sion of the t'X])erim (niters who lirijic lo 3*ecoiicile, iiol only the 
intensitv, hnt fhe tinfs of the chemical im])r(‘ssi(>ns produced 
by i-ad^a. Lions, witli tin? co^:>m-s of the objects from whicli these 
radiations emamy^e. .Tlo^^yer, the distant or near relations of 
these two s])(‘ci<^s of phenonunia are veny curious 
oul^^ as r(?gards fhe jdiotoge^ic art, srace tlmt very 

'iin))roperly^ been given it, Init likewise as r(\gards exjurimental 
])h 3 ^sics. I douht m/t that ex^.mph's of those ])eouliariti(‘s may be 
rcniark(?d in tlfe in^ages of natural objects and oolour(?d pictul'fe^ 
ex('cut(‘d liy the Ihiguerrgotyiie; but-veiy ap])a,r(‘nt ones maybe 
seen among Mr. Talbot’s present impressions. Tims, some of them 
i*(?jji-escnt white jirocelain vas(»s, colour(?d slu'lls, a^ candlestick (of 
metal^ with its ta]ier, a stand of white ly^acinths. The whole of 
these objects are felt and peT*ceived vt^y wc;ll in their cheftiical 
image ; but the parts which i*eflcct tlie jiiu^ely white light, j^robably 
also the radiations of eveiy kind, are, I’cllitively to the others, in 
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an exaggerated proportion of illumination, wliicli, it seems to me, 
must residt, jiartially, from tUe cajnUaiy communication dm-ing 
tlie continuance of tire action ; %o tliat tlie inequality would be 
less if the ])apcr were more sensitive or more mpidly ^ted oif. 
In the hyacinth, the stalk and the gi-een leaves have produced 
scivvoly a faint trace of their configuration } but they are strongly 
defined, 'especially in the par'^s of- the outline, where more or less 
perfect specular reflectibn trikes jdace. The points bf the caridJe- 
stiek (metallic), wliere this reflection ocOurred, are co2)ied by white 
stains locally a2)i)lied, and^^ which di^terioiate the efiect of the 
whole l>y their disjjrojiortion. But fviis is seen especially in «a 
j)ictm’e by Correggio, the frame of ^liich was very vividly copied, 
whilst the figime on the canvas was hardly i)erce2)tible. Tliis 
dispj'oportion of lustre in tllh rej)roduction of some white parts, 
especially when they are dull and conj^equeutly very radiating, 
is sensible in cei’tain 2>arts of views taken by Mr. Talbot, to the 
jjoint of rendering difficult the interpretation of the object to 
Avhich they belong. However, these views are very satisfactory, 
as being obtained on pa2)er, in the j)resent season. Moreover, 
by an advantage i)eculiar to the chemical jjreparation which Mr. 
Talbot uses, it appears that the operations once completed, the 
drawings aire no longer altei*ablc by radiation, even acting with 
much energy. Indeed, we have here, as an example, four j>roofs 
of the s^^me view of Mi*. Talbot’s house, with an identical dispo- 
sition of lights and shades ; so that some, at least, if not three 
oilt of four, must have been procimed of sujjerpositioii. Mr. 
Talbot is righf in leprcsenting this jmVperty of rejroduction as 
an esjiecial advantage of his process, and it would rndeed bo very 
useful in vdyages. I have exj^osed one, of these di^awings to the 
acticTi of the sun, not very powerful, it is true, for several hours, 
and I have not perceived the slightest alteration in the lights. 
I think I understand that, in Mi-. T^ilbot’s opinion, the shades 
alone are sti*engthened undir this inft^ience. According to what 
I j'L.^niid, it should be expected that the triumj)h of this 
process, as of every other photogenic reproduction, would take 
place with objects of white and dull plaster. Indeed, Mr. 
Talbot’s parcel contains eight copies of busts and statues ; six 
erf’ which cliiefly, of various forms and idzes, p^-ese&t veryTemark- 
able results, especially taking into consideration the unfavourable 
season at which they were« produced. TruJy, there is not found 
in them the strict perfection of trace, nor the admiiable grii^div- 
tions of lights and shades, which constitute the charm of M. 
Daguerres impressions ,*r and I again repeat it, that my expres- 
sions may not bo exaggerated. But I also repeat, that rej)re- 
sentations on sensitive px^jcrs must be considered as principally 
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apiilic;il>lo to a different object, wiiieli does not impose sncli 
stri(^t conditions of firt, i'eqnix'ing only faitliful images, sufficiently 
cl(',ar in their details to he readil^ rccognizsjd, aiul ^vhich, nionv 
over, being obtained with mpidity, by an easy manipulation, may 
be k(‘i)t with very little care, coinprise'd in great- number in a 
small compass, and moved £com plage to plat^e with facility, ^jyt. 
Tallrv>t’s pajjers already present ftianj# of these essential tp'fahties, 
Avith tTie advcffibxge of being able to^ fuiliish numeroufv copies 
ijV^iuidiately. His 4 ffiorts,*and those of others occupied with the 
same subject, will conclude l*y addiug-*to them every thing Avhich 
may be desirable, pro\iidefl that expectation, or the pretension 
of a perfection of art physicah^ incompatible with operations on 
j)aj)er, do not give a false direction to their endeavours. How- 
ever, jiot to appear to des 2 >air too mftch of the future, I may add 
that the height of success woidd consist in discovering a sub- 
sta-nce very suscci])tibl<5 of receiving im 2 )ressions, which might be 
a])j)li(^d on a iiapyraceous leaf Avithout penetrating deep into it, 
and whieffi might, however, be fixed in it after the operation, as 
in Ml’. Talbot’s impressions. It does not seem necessary even 
tliat the first imjiression thus rajiidly obtained should copy the 
lighis and shades in their jiroper jilaces, jirovidcxl that its tians- 
])aron oy and fixedness Avere such that Ave might deduce them 
from the apjdication of cojnes wherein the inA^ersion would be 
(u)rrected. And pei’haps, by this decomposition of the j^roblem 
into tAvo successive o2)orati()nSj one of the best^ways is opened 
liy Avdiich it may be I’eJ^fved.” 

Numerous imj irovom Gifts Inwe been introduced, but still physi- 
cal difficulties, such as thj^se wdiich be has indicated, surround the 
j)hotographic jit’oeesses, |^nd even where M. Biot ftas jji’oved 
wrong in his conjectures, his remarks form a curious cUaijtov in 
the history of the art. 

Mr. "falbot’s descrijition t|f his process, the patent for which 
is dated 1811, is a« follows 

Take a sheet of the best writing-paper, having a ijA saf- 
face, and a close and even texture. The water-niai’k^ if any, 
should be cut off, lest it should injure the appearance of the 
])icture. Dissolve 100 grains gf crystallized nitrate of silver in 
six ounces of distilled Avate:^. Wash the pajier with this solution 
Avith a soft brftsh op. one pide, and put a mark on that side, 
Avhereby to know it again. Dry thQ pililicr cautiously at a dis- 
tant fi’om the fire, or else let it diy sjiontiineously in a dark 


Mr. Talbot, by a letter in tlfe Times of Aiignst IB, 1852, gives to the 
public the right of using any of his patents for any purpose not involving the 
production of portraits from the life. The letter is 'printed in the Appendix. 
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room. When diy, or nearly so, dip it into a solution of iodide 
of potassium, containing 500 p™fiins of tliat salt dissolved in one 
pint of ^ater, and kt it stay 'two or three minutes in the solu- 
tion. Tlien dip the paper into a vessel of water, dry' it lij^iitly 
with hlottiiig-])aper, and hnisli diying it at a lirc^, whhh will not 
iuiure it even if LeM pretty near: ,. 0 !* (dse it may be left to dry 
s])ontaneously. All this i.s, best done in the evening by caaidle- 
light :^the i)aper, so fiir pre])a7‘ed, is called necause 

it has a unifoi’in ])ale-yellow coating’ of iodide of silvtT. is 
scarcely sensitive to light, but nevortlieh^ss it ought to b(' kept 
in a j^oi-tfolio or drawer until want(M,» for use. It Tuay be ke^)! 
for any length of time Avitliout s|)oiling ormiulergoing any change, 
if protected froia sunshines Wlien tln^ pa])er is rcMpiirtMl foi‘ ns(‘, 
take a slieet of it, and Wash it witli a Ihjiiiid prepai’ed in tlie 
following manner : — 

Dissolve 100 grains of crystallized nitrate of silver in two 
ounces of distilled water; add to this solution oiu^-sixth of its 
volume of strong acetic acid. Let this be called mixture A. 

Make a saturated solution of ciystalliz(‘d gallic acid in cold 
distilled wat(T. The qua-ntity dissolved is very small. Call this 
solution 13. ' 

Mix together the liquids A and E in equal volumes, but only 
a small quantity of them at a time, because^ the mixtures does not 
keep long without s])oiling. This mixture Mr. Talbot calls the 
g alio-} ntrate of fiver. This solution must be washed over the 
fodized j)a 2 )er on tlui side mai-ked, and being allowed to j’lunain 
upon it for lialf jiuninuto, it mujst b(‘ di]q)od into w^atei^and then 
lightly dried with blotting-jftijicr. Tips oj)eratiivij in ])a’ticular 
requiws tiie total (ixclusion of dayligli,t ; and although the paper 
tilts ])7*(^J)ared, lias Ikhui ‘found to keej) for two oi* thr(‘e months, 
it is advisabh) to use it within a few hours, as it is often rendered 
useless by spontaneous change in thu j dai'k. 

Pajier thus ]>re])are(i is* exijuisitiiy kensitixe to light; an ex- 
Jess than a second to difluseil daylight being quite 
sufficient to set up the proce.ss of change. If a piec(^ of this 
I^aper is jiartly covtu'od, and the other exq^osed to daylight for 
th(i briefest possible period of tune, a very decided inqiression 
' will be made. This inqiression is latent and invisible. * how- 
ever, the jiaper be placed aside in the dank, it will gradually 
develops itself ; or it may be lirought oub immediately by being 
washed over with the gallo-nitratii of silver, and held at a §hort 
distance from the fire, by which the exposed portions JiecoiiK- 
breywn, the covered jmrts remaining of their original colour. The 
pictures being thus jirocured, are to be fixed by washing in clean 
water, and lightly drying between blatting-jiaiier, after which 
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tliey are to he wasTied over with a solution of bromide of potas- 
sium, containing 100 gi-ains of tl^at salt, dissolved in eight or ten 
on H(*es water ; after a minute ^)r two, it •is again to be dijjped 
iutT> w ater, and then finally dried. 

Snell was, in all its main features, the descT-ijVtion given by 
]\lr. Talbot in his sp(;cification r>f his process for .producing Ihe 
( JaloUnie, or heaiitffnl i^lvture ^as t*^ie term signifies) : he, in a 
se(M)nd patent,* included the points stfdod in the next section. 


Section — Imi'jiovements in Calotvpe. 

Snell is tln^ t(‘rm •tanjiloyed by Mr. Talbot, and these im- 
]»roT eluents (consist of the following ^Hirticulars, constituting that 
gent J email's second claim! ^ 

1. llemoving the yellowish tint which is occasioned by the* 

iodide of silver, from the papia*, by plunging it into a hot bath of 
}iy])osnl]>liite <if soda dissolved in ten times its w(‘ight of water, 
and heated nearly to the boiling point. The picture should 
remain in the bath about ten minutes, and lie then wasjied in 
waiin water and dried. • 

Although this has been included by Mr. Talbot in his specifi- 
cation, he has chtarly no claim to it, since, in Febniary 1810, Sir 
flolm Herschel published, in his Memoir ‘^On the Ciiemical 
Action of the Hays of the Solar S] lectinuu,” a process of fixing 
Vv ith the hot hyjiosuljiliii e of soda. . * 

Alter undei’going the djieratmn of i^xing, tli^i picture is placed 
u]>oii ajiot iron^ ami wa.'^ melted into the pores of tliejiaper to 
iuej'ease its transpai’cncy. 

2. The ealotypii pa])cr is renclcri'd ifiore .sensitive by placing 

a warm iron behind in the camera Avbilst the light is acting 
u])ou il,.^ ^ 

i>. Tlie prejiaratioii lo-^dJic pa is simjdy washing 
a sheet of iodized^ pap(T with gallic .acid. Tn this stwh it will 
keeji in a jiortfolio, and is rendered sensitive to light by ^^v'ashihg 
it over with a solution of nitrate of silver. 

4. Iodized jjajier isnvashed with a mixture of twenty-six parts 
ot a saturated siJution of gallic acid to oue jiart of the solution 
oi nitrate of silver or^linarily used. Tt-can then be dried without 
ieai- of spoiling, may be kept a little time, and used without 
f i irt]^(.‘]* prej larat i on. 

' o. T^ie imijrovement of photogr,apliic drawings by exposing 
them twice the usual tiirie to the action of» sunlight. The shadows 
are thus rendered too dark, and the lights ai*e not snffioiently 
^^'hite. The drawing is then washed, and plunged into a bath of 
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iodide of potassium, of the strength of *000 grjiins to each ])iut 
of water, and allowed ti remain in it R)r one or two minutes, 
which makes the pictures Lrightcr, and its lights assupie a pale- 
yellow tint. After this, it is washed, and immersc^d in a hot hath 
of hyposulpliite of soda until the pale-yellow tint is*^ remoYed, 
aftdr tl^p lights remain quite white. • The, pictures thus hnislied 
have a pleasing and peculiaV eltect. 

6. The ai)j)earance of photograjdiic pictures' is improved hy 
waxing them, and placing white or cblourt'd ])aper hehind tliwm. 

7. Enlarged cojiies of 'daguerreotypes and calotypcs can he 

obtained hy throwing magnified images'' of them, hy means of 
lenses, upon calotype pajier. «.« • 

8. Photographic printing. A few ]){tges of letter j)ress ai*(^ 
printed on one side only of a sheet of ])a])er, which is^ waxed if 
thought necessary, and the hitters are cut out and sorted ; then, 
in order to compose a new page, a sheet of white pa])er is ruled 
with straight lines, and the words are formed hj cementing the, 
separate letters in their pro})er order along the lines. A nega- 
tive photographic copy is then taken, having white lett(a\s on a 
black, ground; this is fixed, and any numher of positive copies 
can be obtained! Another method proposed hy the patentee is 
to take a copy by the camera ohscura from large letters })abited 
on a white board. 

9. Photographic publication. This claim of the patentee con- 
sists in mfiking,, first, good negatiye drawings on papers pi’epai-ed 
with salt and ammonioviitrate of silver*^; secondly, fixing them 
by the process abdve described; thii*d]y, the formation of jiositive 
drawings from the negative copy, and fixing. 

Thf se claims, taken from the ^pecifir^ation ns published in the 
Rp^ertory of Patent Inventions, are j)rescrved, in their original 
form, for the purpose of showing how much that is now fully 
accomplished was foreseen by Mr. ^Tajbot as the result of liis 
discoveries. " * 


Section IY. — Pictured on Porcelain Tablets. 

• 

A third patent has been obtained, hy Mr. Talbot, mainly in- 
volving tlie use of porcelain as a substitute for glass, and con- 
tains some useful facts noticed hy Mr. Mt»,lone. 

The first part of the patentee’s invention consists in the u^se of 
plates of uhg'lazed porcelain, to receive the photographic^ image! 
A plate intended for photograjdiic j^irposes should he made of the 
finest jnaterials emjdoyed hy tlje manufacturers of porcelain; it 
should also be flat, very thin, and seini-tr^nsi)arent ; if too thin, so 
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that tliorc would bo a chance of breaking, it may be attached by 
means of cement to a i)iece of glass, to give it strength. The sub> 
stance of the jdate should be sligHbly j)olQis,so as to enable it to 
imUlbe aiiTl retain a sufficient quantity of tlje-clumiical solutions 
enq)loy('d.. To proyiare the jdate for use, it is first I’lnpured to give 
it a coating of albumen, or white q^ eg^?s, laid on very evenly, 
and then gently dried •at a /ire. • According as tlu) pjlate i.TnTore 

0) - les,s^) 0 ]-()us,*it i*e(piires more or less of the allmminoiis coating; 
it isliest to enqiloy jj^viay c4ose-gi*ainert porcelain, which requii-es 

1) »jt little white of egg. The^])re2iared,]>late may be mjide sensi- 
tive to light in th\; .^amv* way in which a sheet of jiajier is 
i'(‘n<Iei*e(l sensitive ; aiqj. w(‘ generally find the same methods aj»- 

2) licable for 2>h<)t()gra2)hic pictures on 2)f^])er, a 2 '> 2 )lical>le to thosi? 

on 2>orcelain 2>hites, and one of the ^)roctisses (‘nqdoj^ed by the 
2).‘itimtee*is nearly the sjffnie as that 2>atonti‘d by JVli-. Talbot in 
181 1 . The 2>i'C2»Jired plate is di]>2X*l into a solution of nitrate 
of silver, made by dissol^ing twenty -five grains of nitrate in one 
ounce of water: or the solution is S2>r(‘a(l over the 2 >l‘‘de uni- 
formly with, a brush; the ]date is thiai dried, aflorwards di2ip(5d 
into a solution of iodide of 2>ctassiuni, of the strength of about 
tAveMty-five grains of iodide to one ounce of waier, again ^ried, 
and the sui*fa.ce rublxul clean and smooth with cotton. Tlu^ 
]date is now of a ])ale-yellow colour, owing to the formation on 
its surface of iodide of silver. The 2>lide, as above 

directed, may be ke2it in this state until required, when It is to 
bc^ rendered sensitm) t^a^lfght by washing it over with ?i solution 
of gallo-nitrate of silver, then 2>laced in tlie caniejn; and the image 
obtaine^l is to 1 ^'- rendere^ visible, aiur sufficiently strengthened, 
by another washing of the same liquid, aided by gentk Vainith. 
Th(^ negative 2^h;ture thus obbfined is fixed by w^ashingit wjth 
Avater, then with bromide of potassium, or, what is still better, 
hy2)Osul^)liit(^ of soda,, and again several times in Avater. The 
2 )latii of 2 )orcelain Jboing^semi-trans 2 )anen^ positiA’^e 2 >icturt^s can 
1)0 obtained from thelibove-nrentioned iiegatiA^e ones by^^ 02 )yii:g 
tliem in a co2>ying-framc. 

Th(^ obtained on 2>oi*belain can be altered or modified 

in a 2 ) 2 >earance by the rfip2)licatiQn of a strong heat, a 2)rocess not 
a2)2>licable to 2)i^ures takeii*on pa2ier. With respect to this part 
of their iiiA^entton, the claim : — The obtaining by 

means of a camera, *o^ copying-frame, photographic images or 
2 ictures u])on slabs or 2 ^ 1 ‘^tes of 2Xircefain.” The second j^ai-t 
f elates to the 2i»'^cess which has been discovered lihd improved 
upon by Mr. Malone, Avho is^associated'Apth Mr. Fox Talbot in 
the 2^atent. The patentees’ improA^ement is .a method of ob- 
taining more comnlete fixation of photograiihic pictures on paper. 
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For tliis jmrpose, tlie print, after undergoing tlie nsnal fixing 
process, is dij)j)ed int/^ ^ boiling solution of strong caustic 
potash, which changes the colour of the print, and usually, after 
a certain time, acxpiiros something of a greenish tint, which 
indicates that the process is terminated. 

^^The picture is then w^ell washed a^d dried, and if the tint ac- 
quired'hy it is not pleasing t.o the eye, a slight exposure to the 
vapours of sul})]iuretted hydrogtai will i*estore to it an agre(^ahle 
browTi or sepia tint. IJnller this treatment the picture dimi- 
nishes in size, insomuch that if it cvere previously cut in two, 
and one part submitted to the potadi process, and the other 
not, the two halves, when afterwai*ds j>ut together, would be 
found not to correspond. The advantages of this process for re- 
moving any iodine wdiich, (‘\ en after fixing with the hypqsul])hit(', 
1 ‘emains in the ])a])ei', is great, and it wUltend much to pi-eserve 
these beautiful transcripts of* natnr(‘. 

The patentee also claims as an imjirovemeiit the uT^e of vai- 
nished, or other transparent paper, impervious to vrater, as a 
substitute for glass, in ceitain cireumstanc(‘s, to sujipoi't a film 
of albumen for photographic purposes. A sheet of writing-paper 
is brushed over with several coats of varnish on each side-: it 
thus becomes extrcimely transparent. It is then bnished ov(‘r on 
one side with albumen, or a mixture of albumen and giilatine, 
and dried. This film of albumen is ca])able of being rcndercid 
sensitive to light by (ix])Osing it to the vapour of iodine, and by 
following The rest of the process indie, ited in the ].)r(‘, ceding 
section of this specification. The advantages of using v.arnish(id 
or oil pjiper do not consist in any su])er,^ority of t!ie imagv s over 
those pbtained upon glass, but Jn thq greater convcmieiice of 
usii'g pa|.jer than glass in' cases wdierc*. a ku-ge number of j)ictures 
have to be made and c<arried about for considerable distances : 
besides this, there is a Avell-known kind of photogra])hic 7 ,>icturcs 
giving panoramic viewr of scenery, which .arc produced uj)on a 
curved S’^'»’fiice by a movement of the object-glass of the cameu'a. 
To the production of these images glass is liardly applicabhi, 
since it cann«^ be readily bent to the required curve and again 
straightened ; but the c,ase is met by employing t.alo, varnished 
paper, oiled paj)er, &c., instead of glass. It will be seen that 
the varnished jiaper .acts as a, support, to the film^of albumen or 
gelatine, which is the surface on which th^' light acts, .and forms 
the picture. The next imi)rovement consists in forming photo- 
graphic pictur(5s or images on the surfaces of polished st(;el plates. 
For this purj)ose, one j)8.rt (by inc^ahaire), of a saturated solution 
of i()di(Je of potassium is mixed with 200 parts of aJbumen, and 
spread as evenly as possible upon the s.urface of a steel plate 
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and (hied by the heat of a gentle fii’C. The plate is then taken, 
and, whilst still warm, it^ washed over’witjj^an alcoholic soliitiori 
of gall 0-11 itratc of silver, of moderate strength. It then becomes 
V(‘ryTr,eiisittve, and easily receives a*photogi-‘aplric image. If the 
])lat(^ be col^l, tlui sensibility is considerably lower. The imago 
obtained is fixed by washing with Jiyposiilpliite of soda,^;Kh 
finally, with water. 

Section y. — Instantaneous Process. 

• ^ 

k Tlie next invention and jiatent of Mr. Fox Talbot possesses 
niiiuy [ieculiarities,and as the results are of a remarkable character, 
it is important tliat the process^hould be given iincnrtailed in its 
main particulars. Tlie following description must be regarded 
as an absti^ct of Mr. Talbot's communication to the, AtlLcudiuin, 
Dec. (i, 1831. An experiment was tfie^d in June, at the Iloyal 
Institution, in which an instantaneous image was produced; but 
a.-i the jirocess was the subject <jf another patent, it was not pub- 
lislied until tlu‘ above date. The exjieriment in question was 
tliaf of obtaining a photogiuphic co]>y of a jirinted paper fastened 
to a wheel, which Avas made to I'evolve as I'apidly as jiossibh* liy 
illuminating it for a inoment by the light obtained from tliei 
dischaige of .a Leyden battery: the bill was faithfully printed, 
not CAnn a letter being indistinct. 

A glass plate is employed, and Mr. Talbot thus directs that it 
sliould be p7‘e])ared. ^ 

I. Tnk(5 the most liepud .portion ol tlie wliitfi ot an egg,, re- 
jecting the rest, ^ijiix it Avith an eipiai quantity of water. Spread 
it very evenly u])on a plate of glass, and dry it at the fii'l;. ^ A 
strong heat may be used wilhoul^injuring the plate. TlAi film 
of di-ied albumen ought to be uniform (^ncl nciarly invisible. 

II. To an aqueous solution -of nitnite of silver add a conside- 
rable quaiftity of akjcdiol, that an oumcc^of the mixture may 
(jontain three grains of the nifrate. I have tried variovr ]»ro- 
j)ortions, from one tef six grains, but perhaps three grains answ er 
best. More experiments are h(?re required, since tlie i*esults 
are much influenccid by f liis part of the process. 

3. Dip the plat(^ into this solution, and then let it diy sf)on- 

taneously. Faints prismatic Colours will then be seen upon the 
plate. It is important to remark, that the nitrate of silver 
a])])ea.rs to form a true cliemical c(»mbinatiou Avith the albiqiien, 
reqdeitng it much harder, and insoluble in liquids which dis- 
solved it previously. , 

4. Whish Avith distilled water to remove any superfluous por- 
tion of the nitrate of silAcr. Then give the plate a second 
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coating of alljumcii similar .to the first, but, in drying, avoid 
heating it too much, ^vliich would cause a commencement of 
decomposition of the siiver. 

5. To an aqueous solutifm of j>roto-io<lidc of iron add, Jlvc^v, an 
equal volume of acetic acid, and tlien ten volumes of alcoliol. 
t:\.]Jqvv the mixture ‘to i*e})o^e two or three days. At the end of 
that time it will liave chunged colour, dnd the odour of.acetic^ 
acid as well as that of alcoh(;l will have disai pearcd, and tiie 
Ihpiid will have acquired a jx^culiar but ai^o ecable vijious odour. 
It is in this state that Iq»refer tOfeiiqdoy it. 

(>. into th(i iodide thus jn-cpared. ai)d modified, tlie ])lale is 
dipped for a few seconds. All fhes(i ^opi'rations may be ]>(T- 
formed by moderate daylight, avoiding, ho^revor, the direct solar 

i*ays- 

7. A solution is made (»f niti-.itc'of silver, containing about 
70 grains to oiu; ounce of water. To thecae ]>arts of this add two 
of acH^tic acid. Then, if the jirepaix^d jdab^ is raiudly di]>])(‘d 
once oi' twice into this solution, it accpiires a. very grt'at degrc'i 
of sensibility, and it ought then to be ]da,ced in tla^ caiiu'ra 
without muefi delay. 

8. The ])latc is withdrawn from the canuTa, and in order to 
bring out the ijuage, it is dijq>ed into a solution of ])rotosul])hate 
of iron, containing one part of thi^ saturated solution dilut(‘d 
with two or tlnxjc parts of water. Tin; image aj)])(;ars very 
ra])idly. 

‘ J). Having washed the })laie with \v’ater, it is now ])la(;ed in a 

solution of hy])('sul])hite of soda., whidi in one minute causes the 
image to hrighbai uj) (;xceedingly, l>y rmiioviqg a khal of veil 
whi/di ])£evjously covered it. 

<r 10. The })late is tben vraslual wilh distilled watei’, and the 
jirocess is t(;rmiiiiited. in order, however, to guai’d against 
future accidents, it is well to give the picture another coating of 
alhinncai and of vand^ih. . 

Thwe o]MTatious may apj)ear long in the d(;scription, hut 
tliey ty'O ra])idly enough executed after a little practice. In the 
]>rocess wliicli I liave now dosevihed, I trust that 1 lan e efiected 
a harmonious comhiiiatiou of several previously asci*rtaiued and 
val liable facts, esi^ecially of the 2 ^h'oto(jraj)hic ;oropcrtij of iod'nh 
of iroUj which ivas discovered htf Dr, Woods, of Parsonstown^ 
in Ireland; and that of snlphate of iron, for lohich science is 
indel^ed to the researches of Mr. Pobert JJnnt. In the tnie 
adjustment of the jiroportions, and in the mode of oj>eratii n, 
lies the difiiculty of , those invoskigatioiis, since it is possible, by 
adopting otlu'.r proiiortions aiul manipulations not very greatly 
differing from the above, and which a careless reader might 
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consider to he tlie same, not onljlto fail in obtaining the higlily 
exalted sensibility wliic^i is desu'aWc in this process, but actually 
to obtain scarcely any photograpMc res^il^ ^t all.” 

Tjflbot proposed the nante of Am.})lt\type, or doubtful 
imago, for^tluise pictures. This name had, however, been ado])t()d 
previously, at Mr. Talbot’s recommendation, by Sir John Her- 
schel and in the Collodion * 2 )ro( 5 ess(^^ to be by-anddiy dos“0l*il)('A, 
w(^ ha^e simikr^ phenomena, to which the name ai)plies with 
equal force. 

It is not improbalTlc but tjjie higfi (!<*groe of sensibility which 
i.s,certai]ily obtained* in^tlik process, is intluT dm? to tlu^ forma, - 
ti(»n of an iodide of ethyle i!i the mixture, than to th(‘ combination, 
as IVli*. Talbot suiiposes^of the T^’oto-iodide and the proto-sul])hate 
of iron. My omi researches convinot*. me that we should seek 
ha* the lil^^hest degrees o^ sensibility amidst the numerous com- 
binations of the ethylemid niethyle Compounds with the metallic 
oxides. 


Tlui last invention of Mr, Fox Talbot is one by whiidi ho 
obtahis (‘tellings of (Jqi^cts ; the imag(‘s of which are ])rodu(5(Ml 
]»y radiant Jictiou u]>()u steel ])lates. This ]a*oceSvS, and analogous 
ones by others, will bo described in Ihirt 111, 
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"daguerreotype — 'I HE DISCOVERY OF M. DAGUERRE. 


Hection I. — The Original Process of Daguerre. 


It lifis }>eeii already stated tliat Niepce aud Dagucire lan iiig 
by accident discovered theysvert^ prosecuting ex])ta-iments of the 
same kiiid^ <mtered into a ])artnerslii2). On the 0th Dec., 18 ^ 9 , 
Niepce cominunicatt'.d to Daguerre the j)articulars of the ])roc(ss. 
ein]>loyed l>y him, which has been already described (Cha[). II.), 
under tlie term Helkkjraphy. Nh^pce died in July 183 J, but 
he has h‘ft soin^i letters which clearly show that he had been a 
most industrious investigator. One extract a2>i>ears of 2)ai'trcuLu’ 
iin])()rtan(;c^ “ I i'e2)eat it, sir,” he says, I do not sen* that we 
can ho2)e to derive any advantage from this ])roces8 {tlte me of 
iodine) more than from any other method wliich do2)ends u2)on 
the use of metallic oxides,” <fec. • Again, ^le says, a decoction of 
Thlas2)i (I81u;2 sherd’s 2)urse), fumes of 2>U^>«pliorus, and 2)art*icu1arlY 
of sul2)hur, as acting oii’silver in the same way as iodine, and 
caloric, ’p?:oduce the same etfects by o^^idizing the metal, ‘for from 
this cause 2>roeceded in all tluise uistaiices their extreme senslbi/lty 
to U(jht'' After the death of M. Nice2diore Nie2)ce, a new 
' agreement was entered into between his son M. Isidore Niepce 
and Daguerre, that they shoidd 2^ursue them investigations in 
common, and sliare tfie 2)rolits, w hatevei\they might eventually 
prove to be, • 

Th 6*“ discovery of Dagueri'e was re2)oi'ted to the world early in 
Jaimaiy, 1839 ; but the process by which his beautiful 2Rctures 
win'e 2U'oduced was not made kno'wn until the July follI)wing, 
after a bill was 2)R‘‘=iJ^od securing to himself Ti pension for life 
of GOOD fumes, and to M. Isidore Nie2ice,dhe son of M. Nic2)ee 
above mentioned, a pension for life of 4(500 francs, with one-half 
in reversion to their widows. It Avas regi'ctted, that after the 
Fyench Government had thus liheuilly 23urchased ther^ecr^t of 
the 2mocc‘ss of tlu^ Daguerreotv2>e,*’for ^'the yiory of endowing the 
ICO rid of science and of art with one if the most surprlsuiy 
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discoveries that honour their natkf landy' on the argnniont that 
the invention did not Kidmii of%eii((j h}f pat nit, for as 

soon as published (dl miijht avail ^theiiiselreJ of its adrantai/es," 
tliat its author should havx‘ guarded it by* a patent right in 
England. • 

From the primary importance of this very beautiful bi*‘.iuji;h (tf 
the j.hotograjhic ai*t, 1 shall dcVote’soine s])ace to a description 
of the ?)riginal*pi;ocess, reserv ing for tjie division di‘Vote(l^.o the 
maui})ulatory detail^ the de*scription of each imj^rovaamait vvliieh 
lias been published, hav'iiig any practjcal advantag(', eitlier ])y 
k*ssi.‘niug the labour Vt^juired, or reducing tin' expcaisc*. 

The pictures of the dagugj-reotype are (‘xeeuttd u})ou tjiin 
sheets of sihxr plated«on eojijier. Altliough the co]))K‘r serves 
j>riiicipal]^" to sup])oi*t the silver foil, Phe combinatitui of the tvvx 
mi'tals a})])ears to tend fo the jx'r^txtiou of tla^ efleet. It is 
ess(aitial that the silver should be very The tliickiu'ss of 

the copper should be suftleient to maintain piafect flatness, and 
a smoulli surface ; so that tln^ image's may not bt' distorted by 
any war])iug or unevenness. Unnecessjiry thickness is te# be 
avoided on account of the weight. ^ 

The process is divided by Dagiu'rn' into fivi^ ojx'rations. 'fhe 
first consists in cleaning and polishing tin' j»lat(?, to fit it for 
ri^ceiving the sensitive coating on which light forms tin* picture, 
Th(‘ second is the formation of the sensitive ioduret (f silver ov(t 
the face of the tablet. The third is the adjusting of the phit(‘ in 
the camera obscura, foi^tfie ])urj)ose of i^'ceiving the impression. 
The fourth is the bringinj^out of the jd^otograpltii^ })ieture, which 
is iuvdsUile when the plat^ is taken from the cameni. "^ho fifth 
and last operation is to n^inovc the sensitive (coating* and4h us 
})i\*vent that susce])tibility of cnange under luminous inhuente, 
vv hich would otherwise exist, and quickly dcistroy the j)icturo. 

First jOperation. — A Ijmall phial of olive-oil — S(une finely 
carded cotton — a muslin luig qf finely Pevigated jaimiiu' — a ]»hial 
of nitric acid, diluted "in the proportion of one part of acid to 
sixteen parts of watei*, are required for this oj>eratiou. The 
optuutor must also provide himself with a small sj»irit-lam]), and 
an iron wire fi-ame, uf^ui which the plate is to be ]>lac*ed whilst 
being heated ov#r the lam|x The following figures i’(q)resent 
this frame. Tlffe firsjb vdew is as seen from abov(‘. The second 
is a section and elevation, .showing the. manner in which it is 
fixe(^ , 

The, plate being first povv'dered over with pumici*, by shaking 
the® bag, a piece of cotton #hj»]ied into* the olive-oil is tireii 
carefully nibbed ovxr it with a continuous circular motion, com- 
mencing from the centre. When tlie plate is well polished 
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it must be cleaned by ])owieriiig it all over 
and then rubbin" it nth dy cotton, always 


with 


pnmice. 
and 




rubbing 

crossing the strokes,* it being 
impossii)le to obtain a true 
surface by any othei* motion 
of* th^‘ hand. . The surface of 
the plate is now i’ub])ed ail 
ov(u- w<th a phnlget of cottQu, 
slightly wetted with the di- 
luted nitric acid. Frequeiidy 
change th(^ cotton, and k(uq) 
nibbing briskly, that the acid 
iiifiy be equally diffused over 
the sil v(‘r, as, if it is permitted 
to run into drops, it stains tliv 
table. Tt Avill be seen when 
the acid has binm properly 
dilfiisfid, from tlu'. ajqiearancc 2. 

of a thin film equally sjiread over the surface. It is then to be 
cleaiieil off’ with a little pumice and dry cotton. 

Tlu^ ]>late is now jdaced on the wire frame — the silviir upw.irds, 
and the spirit-lam]) ludd in the hand, and moved about Ixdow it, 
so that the Hann* jhiys iqion the co]>])er. This is continued for 
five minutes, wh(‘n a wliitt* coating is formed all ovei the surfacij 
of the silver ; the lanqi is then withdrawn. A cliaj'coal may 
V)(‘ used instead of the bmp. The plate Is now coiAei] 
by ] hieing it om a mass 6)f metal, oj*a. stone floor. When ]>er- 
fectly cfjd, it is again jiolished with diiy cotton uud punk’Ce. It 
is nencissaiy that .acid la; again ap])liqd two or thna' times, in 
thv- manner before directed, fhe diy pumice being powdeiaal over 
the j)lati^ each time, and jailislual off gently with chy cotton. 
Care must lie takim not to breathe u]v)n the plate, oi; touch it 
■with the fingei's, foi- the slightest ,.stain u])on the surface will be 
a defect in the drawing. It ist indis 2 )en- 
sable that the last o])cration with the acid 
be pciformed immediately before it is in- 
tended for use. Let every ]>ai’ticle of dusU 
be removed, by cleaning all the edges, and 
the back also, with cotton. After the fii-st 
polishing, the plate c is. fixed on a board 
by means of „ four fillets, b B B b, of plated 
cop])er. To each of these are soldered two ^ ^ 

small projecting ])ieces, which hi&ld the 

tablet near the corner^ ; and the whole is retained in a proper 
position by moans of screws, as represei-.ted at D D d D, 
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Second Operation. — It is nocesliiry for tliis opoiatit>iA. 
is really tlie most important of aA, that a Ik>x, similar to figs. 4 

liitl 3, provided. Figure \ 
irprcsents section, su])|h>so( 1 
to ]Aass down the middle of tlu‘ 
a])paratus hy the line A n in 
^fig* 5, which repres(‘nts the hox 
as seen fin^m ahove. v is a small 
lid \\^iich accurately fits fhe i li- 
ter ioi\and divid(‘S the boxe s into 
two chaiuhers. It is k(‘pt con- 
stantly in its jilace. when the* 
box is not in use? ; the jan'jiose 
e.>f i^ being to e.onctmtrate* the 
vapour oi tbi* ioeline*, tliat it may 
act^moiv readily upon tlie jilate* 
when it is exposed to it. i> is 
the little cajisidc* in wbicb 
till* iodine is ])lac(‘d, which is covered with tins I’ing, J, upon 
which is stretched a })ieee of line gauze, by which the* [lartieh s 

of iodiiu* arc* jire’fe'iiteMl 




from rising and staining 
the platen, while the va- 
j)Our, of coni'sc*, passe*s 
freely through it. K is 
-B th(i board witKlhe^ jila^e 
'‘attach(*(l, which re'sts e)U 
• the four sniallea* pro- 
jecting ]>i(*ce‘s^ III, fig. 0. 
ii is the lid of lJi(!^)ox, 
wliieli is ke}>t dust'd, ex- 
ce‘])t Avhen the*. ]»lale is 
removetT or inserted, i^ivpre.sents tl^^* su]>ports for tlie^ eo\ <*j' e. 
Jt, ta])oring sides all round, ItAming a fuijm'l-slnueed ].)ox within. 

To ])re])are the^date : — The cover o, being take*n out, the cu]», 
1 ), is djai'ged with a sufficient* tpiantity of iodint*, broken into 
small pii.'ces, and covered with tlie gauze, J. The board, i:, is 
now, with the ])late attached, jdaced fact; downwanls, in its pro- 
jK.*r posit i(»n, anj the box c-drefully elo.sed. 

In lliis position the jilate rcma’iiis until the vapour of iht; 
iodine has }>r<jducetl ft <iefiiiite gohleii' yellow coloui-, nothing 
moih nor less.'^’ if the opemtion is ]»rolonged Inyi^id tin; j»oint 
at mIuMi this effect is produced, a violet colour is as,suny.'d, 

* If a piece of iodine is placed on a silver tablet, it will speedily, be sur- 
rouaded Avitli coloured rings; tJicse being the colours of thin films, as described 
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which is much less sensitive tl light ; and if the yellow coating 
is too pale, the picture prodded will prove very faint in all it.s 
parts. The time fo^ ttlt? cannot he fixed, as it depends entirely 
on the tempn^ature of the surrounding air. No artificial l^.u/ 
must be aj>j>ljed, unless in the case of elevating the tempcratiiR* 
of an apartment in which the oi^eration may be going *on. It is 
d^so important that the teifiperatm^ of the inside of the^ box 
should be the siime a?5 it is without, as otherwise a deposition of 
moistil're is lial)le to take place over tjie smliice *of the plate. It 
is well to leave a j)ortion of iodine always in*xhe box ; for, as it is 
slowly vaporized, it is absorbed by*tlj-e wood, and when required 
it is given out ov(U’ the more extended suifaec more equally, and 
with greater rapidity. •“ 

As, accoi-ding to the sqason of the year, the time for pro- 
ducing the rc^quired effect may vaiy fvom five miniitwi to half 
an hour, or more, it is iiecesjaiy, from time to time, to inspect 
tlio pJato. l^Jiis is also necessjiiy, to see if the iodine is acting 
equally on every part of the silver, as it sometimes ]ja])]iens tliat 
the colour is sooner jnoduced on one side than on the other, 
and the jdaie, when such is the case, must he turned one quarter 
rouiuh The ]»late must be ins])ectcd in a darkened room, to 
wliich a faint light is admitted in some indirect way, as t)y a 
door a little oju'n. The hoard being lifted from the box witli 
both hands, the operator turning the jdate towards him rapidly, 
observes the colom*. If too pale, it must he returned to the 
box ; but, if it has assumed the violet it is useless, and tlie 

whole ))rocoss must be again gone through. 

From description, this •’operation may appear vciy difficult ; 

*, •! 


6 . . 7 . 

hut with a little practice the precisd interval necessary to pro- 
duce the best effect is pretty easily gups^sed at. When the 

by Sir Isaac Norton. Close examination will show the formation of two 
rivfjSi one within and the other without the series. If we cover one-hilf of the 
circle with a caret, and exposfe the other parlPto light, the rings will be found to 
change colour, the outer and the inner yellow darkening the most readily, and 
to an equal shade ; thus proving the advantage of obtaining this yellow tone. 






39 


THE DISCOVEAy OP nf DAGUERRE. 

]iroper yellow colour is proclucedf the plate must be put iiixo a 
. frame, which fits the camera obaJu'a, and the doors are instantly 
closed upon it, to prevent the* accesi& (tf flight. The ligurt's 
“^presen# this fi’ame, fig. C, with the doors^,^ B b, closed on the 
plate ; and fig. 7, with the doors oj^iied by the half circh^s, a a. 
D D fire stops by which the doors are fastened until the mo- 
ment when the plate ds requir^i for use. The third o]). .‘at ion 
sliouhi, if pof=«i])le, immiuliately succeed ilie second: tlie longest 
inteiwal between them shauld not exceed an hour, as the! iodine 
and silver lose th^r requisite ])hotogenio ])ro])ertii‘s.'^* Tt is 
pecessfiry to obser\ii^, that* the iodine ought n(‘\er to be touched 
Avitli the fingers, as we ai*e very lia]>l(^ to injure tlie plate l)y 
toiM'hing it with tlie hands thus staine<l. 

Third Operation. — The third oj)^*ation is ilie fixing of the 
])late at^tlie ju'ojx'i* fo(?jd distaiicti from the hais of tin' cann'iii 
obscura, and ])laeing4:he camera ifself in tin* i-ight j)osition for 
taking the vi('w W(‘ d<*si?’(‘. Fig. 8 is a ]>(T])endicnIar st ‘ct ion, 
lengthwise, of Daguerre’s camera. A is agi'ound glass by which 



the focus is adjusted* it is then removed, and the ]>hotographic 
plate substituted, as in 0, fig. 9. B is a mirror for obst'.rt ing 
the cfiects of objects, ?ind selecting^ tlj^ Ixjst j)oints of view. 
It is inclined at an angle of 45*^, by means of the supjKut, L. 
To adjust the ffjcns, the min*or is lowered, and tlie pi(^ce of 
ground glass, A, used. The nicus is easily adjustt'd by sliding 
the hex, D, out or iy, as represented in the ))late. When the 
focus is ivljuste^, it is retained in its place by means of tin' screw, ^ 
3£. The object ^^lass, J, is sichromatic and peri scopic; its diameter 
is about one inch, ah^ its focal distance rathei* mor(^ than four- 
teen inches, m, is a stop a short distance from the lens, tin; 

• • 

* Ttiis is contrary to the experience of the author of this volume; and 
Dr. Dr.aper, of New York, states that he has found the plates improve by 
keeping a few hours before they arc used; and ’M. Claudet slates, ♦hat cv'cii 
after a day or two the sensibility of the plates is not impaired. 
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object of which is to cut off all those rays of light which do not 
come directly from the object Ko which fhe camera is directed. 
This instrument rev^i^es'thc objects; that which is to the right 
in nature being to the left irC; the photograph. Thife can *be 
remedied by using a mirror outside, as k J, in figure 9. This 
afrangcment, lioweA^er, reduces the quantity of light, and in- 
creases the time of the operatioi? onc-thii*d. It will, of ooursi*, 
be adoi)ted only when there is time to spare. ^ After having 
j)laced the camera in fronh of the Lmdscape, or any object of 
which we desire the rcproscntation^ our first attention must be 
to adjust the plate at such a distance •^rom lens, that a neat 
and sharply defined picture is 
produced. This is, of coiu-se, 
done by the obscured glass. « The 
adjustment being satisfactorily 
made, the glass is i-enioved, hnd 
its place supplied by the frame 
containing the prepared plate, and 
the whole secured by the screws. 

The doors arc now opened by 
means ‘of the half circles, and the 
plate exposed to receive the pic- 
ture. The length of time neces- 
sary for the production of the best 
effect, vaiying with the quantity 
of. light, is* a matter which re- 
quires the exercise/)f consiSeiublo 
judgment, particularly as no im- 
pression Is iyisiblcupon the tablet 
whqn ifr is withdrawn from ^ho 
camera. At Paris this varies from 
three to thfrty minutes. The most 
favourable time is from^seT»m to 
three o’clock. A di’awing wliich, in the months of June and 
July, may be taken hi three or four minutes, VjII requfre five or 
six in May or August, seven or eight in April and September, 
and so on, according to the season. Objects in shadow, e^eii 
dining the brightest weather, will requii-e twenty minuti's to be 
correctly delineated. From w^hat has been sti¥ted, it will be 
evident that it is impossible to fix, with ai^y j)recision, the exact 
length of time necessary to obtain photoginphic designs; but by 
practice we sCton leara to calculate the required time ^vith con- • 
siderable coiTectness. The latitude is, of course, a fixed element 
in this calculation. In. the simny climes of Italy and southern 
Fvnncp. desierns mav be obtained much more promptly 
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tliaii in the uncertain clime of preat Britain, It is veiy im- 
l)ortant that the tim (3 necessaiy is not exceeded, — prolonged 
solarizatior) has the effect of blackening flic plate, and this de- 
‘' sK oys th0 cleai'iicss of the design? If the o];v:?i‘ator has failed in 
his first experiment, let him immediately commence with 
another [Sate ; correcting the second trial by the first, he wijl 
seldom fail to ])roduce a gocKl pliotograjdi. 

Fourth Operation. — The apjiaratus rcciuired in this operation 
is represented by fi^. 10. • A, is the^id of the box; B, a black 
board with grooves to rece^\'e the plate ; c, cu]) containing a 
liltli' mei’cury, j ; spirit -lami) ; F, thermometer; a, glass 
tlij-ough which to iiis])ect the ojjeration ; H, tablet as removed 

from tlie cainei‘a ; i, stand for 
the«sj)irit-lamp. All the in- 
tei ior of tliis a]ij»aratiis should 
bef covered with hard black 
varnish. Tliti board and the 
affixed j)late being withdrjiwu 
fr(jm the cainei a, ar(> [daced at 
an angle of about •15'*’ within 
this box — tlie. tablet with the 
}>ictim; downwards, so that it 
may })ti setai through th(^ glass 
G. The box being carefully 
closed, the spirit-la in j) is to Ikj 
bghted and jdaced ilinler tiu^ 
cup containing tin' mercury. 
Thelieat is to be a])j>lied untU 
the tliernionieter, the •bull) of 
wliich i.s covi*i‘ed with >he m^T- 
cury, indicates a tem])(‘.niture 
of centigrade (140" Fah.) 
The daij^j ) is tlicn withdrawn, 
and if the theimometer has 
risen ra])idly, it will continue 
to rise without the aid of the lamji; but the elevation ought 
not to 1 k‘ allowed to e^cceed cent. (1G7^ Fah.) 

Aftiu- a few imnutes, the image of nature imj)ressed, but till 
now invisible, gn the piaffe, begins to a})])ear ; the oi)erator 
assimes hinjself of thb^progress of thi§ devx'lo])iiieut by examin- 
ing the pievure through the glass, o, by a tai)tu-, taking etu-e that 
theVays do not fall too strongly on the plate, and injure the 
nasceiif images. The ojjenition is coiitiimed till the tliyer- 
mometer sinks to 45^^ cent (113'^ Fah.) When the objects 




42 


HKTO([lY"OP PHOtOGRAPHY. 

have been strongly illuminatea, or when the i)late has been kej/i 
in the camera too long, it will be fonncb that this operation is 
completed before thca 'chermomctcr has fallen to 
r)5^ cent. (13P' Fah.) This i^>, however, always 
known by observing the sketch through the 
glass. 

After each operation the apparatus is* care- 
fully cleaned in every part, and in iwticular the 
strips of metal which hoSd the pla^e are well 
rubbed with pumice and iw’^ater, to^ remove' the 
adhering mercury and iodine. Tlie# plate may 
now be deposited in the grooved box (^g. 11), 
in which it may l>e kept, excluded from the light, 
until it is conv(iiiient to pcTform the last fixing 
o])eration. 

Fifth Operation. — This process has for its object the removal 
of the iodine from the plate of silver, wliich prevents the fui*ther 
action of the light. 

A satimated solution of common s<alt may be used for this 
purpose, but it does not answer nearly so Avell as a weak solu- 
tion of the liyposulphite of soda. In the first jdace, the jda^te is 
to be placed in a trough of water, plunging and withdrawing it 
immediately ; it is then to ho plunged into one of the a})ove 
saline solutions, which would act upon the drawing if it was not 
previously hardened by washing in water. 

• To assitjt the efiect of the saliiie washes, the plate must be 
moved to and fro, which* is best done by passing a wire' beneath 
the plate. When the yehow^ colour has quite disappeared, the 
plate is ‘lifted out, great care b(uiig taten that the impression is 
noJ^.ou.ched, and it is again,plvmg(;d*mto water. A vessel of 
warm distilhid water, or very pure rain-watc^ boiled and cooled, 
being jirovided, the plate is fixed on an inclinc^d plane, and the 
water is poured in a cpntkuious streani over the pictuie. The 
drops of water which may remain u])oii the plate must be re- 
moved by forcibly blowdiig upon it, for otherwise, in diying, they 
would leave stains on the drawings. This finishes the diuwing, 
and it only remains to preserve the silvcjr from tarnishing and 
from dust. 

The shadows in the Daguen'eotype pictnre^are reiiresented 
by the polished surface of the silver, anc} the lights hy the ad- 
hering mercury, wdiich will not bear the slightest rubbing. To 
]ireserve these sketches, they must be placed in cases of p^stcn 
board, with a glass ovqr them, and then framed in wood,' They 
are now unalterable by the sun’s light. 
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The same plate may be employ hI for many successive trials, 
prmdfled the silver be r^ot polishc^l through to the co])jK‘r. It 
is xiny iuiportaiit, after each trial, that the^i^iercuiy be removed 
'^ijii;acdiat(fiy by polishing with pi«nic(^-powder and oil. If this 
b(? neglected, the mercui’y finally adlua-es to the silver, and goo<l 
di*a wings cannot be obtained if tliis amalgani is present. 

{Section IT. — iMPiioyEMENTS in Daguerreotype. 

• 

It was announced that the«inventor of the I)aguerreotyi)e had 
SRC(ve(led in imja'oving tlfb sensibility of his plates to such an 
extent, as to rciid(‘r an '/nistau^iirons iXjH)>^inr sutheient for the 
]>ro(hietioii of the bes> cflects ; conseqiu'utly, sc^curing faithful 
iinj)res<ions of moving objects. In a f*ommunication with whieli 
I was favoured from M. Dagma-iv, he said, — “Though tlu^ 
priijei|>le of my new discoveiy is ct‘rtain, I am di'termined not 
to juihlish it btifoiHi I have su(T(‘eded in making the e\(;cution 
of it as (‘asy to everybody as it is to myself 1 have? annoum*ed 
it iniiiU‘(liat(‘ly at the Royal Aeadtany of Paris, imavly to take 
<late, ajid to asetaUiiu my right to the jaloiaty of tlie invention. 
By means of that lu^w ])rocess, it shall V)e ]>oHsible to Jix (Ihi 
innKjes of t objects uh motion^ sto'h as juiblic cerrntonias, inarhrt- 
qihv'os covered until ^^icople^ cattle, iOc. — the effect heuKj iitstati- 
taaeuusl' 

In 1814, M. Daguern', in a letter to ]\I. Arago, publisluHl this 
process; but it prov(‘d*sc? complex in its manipulatoiy detaih, 
and so very unccitain, that it has not^lu^en ady[>tcd. As it is, 
]ioweA <‘^ curious, and in\>>lv(*s the*use of sonu; agents not ordi- 
narily e.in])loyod, it is thought advisiihl(‘, to make sonm extT-^Acts 
from the Cufaptes licudas for i?pril, J844, in which it wtis pui)- 
lish(‘d : — 

‘‘By ,^ujiei’])o::ing on the plate several metals, reducing them 
to p()wd(T by friction, and by acidulat’iig tlu^ empty spaces 
which the molecules leave, 1 have bcicn enabled to devtIo2H‘ 
galvanic actions wfiich ])crniit tl|e employment of a much thicker 
layer of iodide, without having to feai-, during tlu^ opei*ation of 
light, in the camera •obscura, the.- influence of the liberated 
iodine. 

“ The new combination which l^emphy, and which is com- 
])Osed of several metaWic iodhles, has thp advantage of giving a 
soiis^bh' layer cajiable of receiving imjtr(‘Ssioiis simidtai icon sly 
by all tjie degrees of tone, and I thus obtain, in a very short 
space of time, the rejn-esentsyLion of obje«ts vividly enlighteimd 
with demi-tints, all of which retain, as in nature, their tians- 
I)ai*ency and their relative value. 
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“By adding gold to tlie ineials wliicli I first used, I am eiialfiod 
to avoid the great difiicnltyj^ which the use of bromine, as an 
accelerating suhstajiee, pi*eseiiced. It is known that only v<ay 
experienced i)ersoiis could emidoy bromine with succes«<, and tfot 
they were able to obtain the maximum of sensibility only l)y 
chance, since it is impossible to determine this poinl very pre- 
cisely, and since immcidiately b^ond it tlie bromine attacks the 
silver, and is oj)posedtto the formation of the iniJige. y 

“With my new means, the laytii* of iodine is always saturated 
with bi'ominc, since the, ]4atc without inconvenience, be 

hift cxfiosed to tlui vapour of this suhstaneo for at least half the 
ueccissiiry time; for the application of ^ie layer of gold is op- 
posed to the formation of Avhat^ Is called the veil of bromine. 
The process which I am j^;bout to give may, perhaps, be found 
leather comjdicated; but, notwithstanding my desin^ f ) simjjlify 
it as much as possible, I ha/e been 1 (h 1, ^n tlie contrary, by tLe 
results of my experiment, to multijdy the substances employ eil, 
all of which play an important part in the whole ])rocess. T 
rcjgard them all as necessary for obtaining a complete result, 
which must be the case, sijice I have oTily gradually aiiived jit 
discovering the properties of these different metals, ope of 
which aids in ijromptitude, the other in the vigour of the im- 
pression, &c. 

“ The op(',ration is divided into two principal j)arts : the first, 
which is the longt^st, may be mjide a long time ])reviously, and 
ipjiy be rc^garded as the eoin])lelion of the miuiufacture of th(^ 
])late. This ojxiration, lAung oncemadv^, serves indefinitely; and, 
without recommencing it, a great number of im])ressions may be 
made j;^ie same plate. The new siibstances employed ar(‘ : — 
Aq^ueops solution of bichloidde v>f mercury: solution of cyanide 
of mercuiy : white oil of petroleum, acidulated Avith nitric acid ; 
solution of clilorine of gold and platinum. These are prepared 
as follows : — ^ 

“Aqueous Solution of Bichloride of Mercury. — 8 grains of 
bichloride of mercury in 10,000 grains of distilled wjiter. 

“ Solution of Cyanide of Mercury. — A flask <'>f distilh^d water 
is saturated Avith cyanide of mercury, and a certain quantity is 
decanted, Avliieh is diluted A\uth an equal quantity of distilled 
water. 

“Acidulated White Oil ol Petroleum This oil is acid\ilated 
by mixing with it ono-tehtli of pure nitric acid, leaving it for at 

* The most suitable oil of petroleum is of a greenish yellow tint, .*nd takes, 
at different angles, azure reilections. '■ 

1 have given the preference to this oil over the fixed oils, because it always 
remains limpid, although strongly acidulated. INIy object in employing an 
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leiist forty-eight horn's, occasionalh^ agitiitiug the flask. The oil 
wliic'li is acidulated, and which tlien jioweifiilly reddens litniu^i- 
y is (Jpcanted. It is 'also a lit^e colourefl, but remains very 
liiiqucl. 

“ Solution of Chloride of Gold and Platinum.— In order not to 
nniltij>ly the solutions,^! talae the ordinary cliloride of gold, ustnl*^ 
foi‘ li*viyg the impressions, and w*hich is composed of 15 grains of 
cliloride of gofd,.aud 50 ^aiiis of li^'posfdphito of soda,*to a 
quart of distilled wa^‘r. With respect to chloride of platinum, 
4 grains must be dissolved iii*3 quaHs ()f distilled water ; these 
ttri^ solutions ani mixed in eipial quantities. 

‘‘ FiiiST ritEPAKATio!, OF Ti^ij: Plate. — For tho Sake of brevity 
in th<.‘ following description, 1 will abridge the name of each 
substance.^ Thus, I will sjiy, to d(,‘sii^iate tin' aqueous solution 
of bichloj'idc of mercury, the solutioTi of cyanide 

of im'roury, for the acidulated oil of petroleum, oil; for 

the solution of chloride of gold and platinum, (jold mul 'platinum; 
and for tlK‘ oxide of iriai, roiuje only. 

‘‘Th<‘ ])lat() is lirst polished with siddimate and tripoli, and 
afterwards with rouge, until a beautiful black is airivtMl at. 
Tlieif, the ])late is laid on the horizontal plat(‘, jfnd the .sofution 
of cyanide ispouiHKl on it and heat(‘d oviTalamj), as in lixingan 
ijiq)ression with chloride of gold. The mercury is dei)osi ted, and 
foi’ins a whitish layer. The jdate is allowed to cool a litth^, and, 
aft(‘i* having poured off the lityiid, it is dried by rubbing with 
cotton and sprinkling Avitfi I'ouge. 

Jt is noAV nec(;ssary t(T polisli tho XYhitish deposited by 

th(' me«iury. With a pwee of cotton steeped in oil and rouge 
this layer is nibbed until it- b(‘comes of a fine black. Pi {he Wt 
pliice, it may be i-ubbed vciy strongly, but with cotton alon(i,fn 
order to render the acidulated layer as thin as possible. Thti 
plate is afteiwanls placei^on the horizontal ])lane, and the solu- 
tion of gold and platinum is, poured bn.» It is heated in tin? 
ordinaiy manner; ^t is then allowed to cool, the liquid is poured 
off, and it is diied by gentle :fe’iction with cotton and, rouge. 
This o])eration must be performed with care, especially when the 
ini])ression is not ini Aiediately continued; for, otherwisi', .some 
liiu'S of li(piid wcaild be left/>n the plate, which it is diflicult to 
get rid of. Aftir tlys last frictiom tho }dates should be only 

acidulated oil is to reduce tlie metals to powder, ?ind to retain this powder on 
the surface of the plate, at the same time f,dvin;; greater thickiieag to tlie layer 
oy its ur^ptiious properties ; for the naphtha wliicli results from the distillation 
of tliis oil does not produce the same effect, hccaiite, being too fluid, it carnics 
away the powder of the metals. It is for the same reason that I have lately 
recommended the employment of essence of lavender rather than that of essence 
of turpentine. 
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dried, and not polislied. This includes the first preparation of 
the plate, which ma^ he mtulef. a long time previously. 

“Second Preparation. — I clo not think it fit to allow a longer 
interval tlian twelve hours to inteiwene hetween this operation 
and iodizing the plate. We left the plate with a deposit of gold 
'i*nd jjlatinum. In order to. j^olish this metallic layer, the plate 
is rubbed with a piece of cotton*: and oil and rouge, until it :igain 
becomes black; and then .with alcohol and cotton only, in order 
to remove tins layer of rouge as much as possible. The ])late is 
again rubbed very strongly, and pt.ssing several times ov(?r the 
same places, with cotton imja'egnated with cyanide. As this 
layer dries very prom])tly, it migl^t leave on the idate traces of 
inequality ; in order to avoid this, the cyanide must be again 
j)ass(id over it, and, wdiile ilie jdate is still moist, w^e quickly rub 
over the wiiole surface of t{ie idate with cotton imbibed with a 
little oil, thus mixing these two substances; then, with a piece 
of diy cotton, we rub, in order to unite, ami, at the same, to diy ^ 
the plate, taking care to remove from the cotton the paiis which 
are moistened with cyanide and oil. Finally, as the cotton still 
lea ve.^ traces, the jdatc is lilcewise sprinkled with a little roug(‘, 
which is remov(id by gently nibbing. 

“Afterwaids the phite is again rubbed with cotton im])r(‘g- 
nated with oil, only in such a manner as to make the burnish of 
the metal return; it is then sprinkled with rouge, and then ^ery 
gently lubbed round, to remov^i all the rouge, wiiich carries 
With it tfic siiperabundajice of the acidiilated layer.* . Finally, 
it is strongly ni])bed wil^h a rather firm pledget of cotton, in 
order to give the last polish. f ^ * 

It IS hot necessary often to renew,. the pledgets of cotton im- 
bibed with oil and rouge; they must only be kept free from 
dust. 

“ On Iodizing. — The colour of the inj]iression depends on the 
tint given to the metilllic iodide ; it may, therefore, be varied at 
will. However, 1 have found the violet rosq colour most suit- 
able. .. V' 

“For transmitting the iodine to the jdate, the sheet of card- 
board may be replaced by an earthenware plate deprived of 
enamel. The iodine transmitted by tliis means is not decom- 


* This must he done as p*ntly as pos.sihlc ; for otherwise the rouge would 
adhere to tlio.j.'late, and -would form a general film. » 

f III operating on a plate a long time after it has received the firs^ prepara- 
ti(Ai, it is necessary, before wnploying the acidulated oil and red oxide, to mani- 
pulate, as I indicate furthei: on, for tlie plate -whicdi has received a fixed impres- 
sion. This precaution is necessary for destroying the stains which time may 
have developed. ‘ • 
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pos(‘cl. It is useless, I may even say iujiiricms, to heat the plate 
lictoiv exposing it to tliQ vapour of iodine. 

“Washing with Hyposulphite of Soda.— lA order to remove 
tih- sensitive layer, the solution of hyposulphite of soda must not 
he too strong, because it destroys the sharpness of the iinjres- 
sion. 60 grammes of the hy})osulphite are siifiieient for 1 (piart 
of distilled water.'” 

T]u‘ ^laboratd? nature of this process is bander against its 
ns«‘, since the results are rjmdy ecpial to those; obtained by the 
ordinary l)aguerreot}^)e, as it^is now practised, and the labour to 
b^‘ ('xj)ende(l on the preyan^ion infinitely greater. 


The advantages whi(5h have been derived from the employ- 
jiaait of e(^n])ounds of iodine and bromine, or chlorine, by which 
th(; se nsibility of the D,iiguerreotype*has Ix^cai greatly iinprov(‘d, 
art‘ so gr(‘at, that, with the incidental notice that we owe tlu‘ 
application of bromine to hJr. Chxldard, the consideration of 
them ar(‘ postponed to the Third Tart, as more entirely belong- 
ing to the luanipnlatory details. 



CHAPTER V. 


.THE PHOTOGEAl-HIC PROCESSES ON PAPER OF ‘SIR JOIl'N 
' HERSCHED. 

The researclics of Sir ' Jolin Hersihel* have boon principally 
directed to the investigation of t^ie j)hysical laws wliich I'egulate 
the chemical changes we have been considering. His analyses 
of the prismatic sp(ictrnni*^iave been most complete, and, as far 
as tliey have been carried opt, go to ]>rov’e tbc operation of forct^s 
other than those with whicli we are ac(j[uainted. 

At the same time, however, as this philosopher has bec^n 
engaged in investigations of this liigh order, he has, from the 
multitude of his experiments, been successful in producing 
several processes of great beauty. There are not any whicli ai’c 
to be regarded us peculiarly sensitive — they are indeed fo^L* the 
most part j-ather slow — ^l>ut tlie manipulation required is of the 
easiest character, and the results are most curious and instructiv e. 

The philosophy which is for ever united with the scientific 
investigations of Sir John Herscl^iel, is too valuable to be omitted 
ffoiii any description of thef processors Vhich he recommends ; 
the following quotations ^are therefore 'taken from his communi- 
cation ^to the Royal Society, and lin>ked together by ?ny own 
ys*.L<irks *111 such a maimer as it is , hoped will lie most easily 
understood by the imscientiflc amateur. 


Section I. — Oyanotype. 

The processes in which cyanogen is employed are so called : — 
Sir John Herschel makes the following remai’ks on the subject 
of his experiments with the cyanides : — “ 

shall conclude this part of my subject by ?emarkiug on the 
great number and variety of substances whichj now that atten- 
tion is drawn to the .subject, appear to he photographically 
impressible* It is no longer an insulated and anomalous affec- 
tion of certain salts of silver or gold, but one which, doubtlessi 
in* a greater or less degree pervades all nature, and connects 
itself ‘intimately with 'the mechanism by which chemical comlu- 
nation and decomposition is operated. The geneiul instability 
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nf ori^jiuic ooiiil)iTi{itious iiiiiflit livid us to rxp<‘<*t tlu' occnrri'UiN' 
ol‘ liiimerous and reniarkal do cases oftliis aili'ctiim aiuoni; l>ndirs 
ol' tJial class, but aiimn^ metallic and otlii’^* elements im a^anie- 
aily arrai?i;i‘d, instances en(aii;li IuTm' already •ii]>])eared, and luori' 
ai'e daily |)resentin!L!,\ themselves, to justify its extensimi to all 
<‘asrs in wljiidi chemical idements may hi* suj)2i(>si'd c(»mhiiH>d 
\\ ith a certain di'^i-ee laxity,,aml so to sjuvak in a U^ftvrnni 
ffjttHihfhnn. tl’lnav can he no doulit tliai^hi^ jn-ocess, in a, laical 
majority, it not "in all, case*; whiidi lntvt‘ Imm'U noticed amomjf in- 
Uii'anii*. suhstances, is a i.leo.'ydisinijj oi<‘, sofar as tlu' mori^ i‘e- 
llsannihle rays aie c<flici‘rn<«l. It is obviously so in tln‘ cases of 
il’otl and silver. In that ot tin* biidiromati* id' potash it is most 
] f'tb.ibli* that an atom, ot oxytjeii is parti'd wit h. and so otniany 
olla'rs, A luviutitul exainjde ot suikIj dcoxidisiiii:^ action on a 
in 'Ji-aiLi’eiPt ine conpumnd has lately occuri’cc I to me in the exami- 
nati(»n (tttliat interest in<4; salt, the l*‘n'os(‘S(|nicyanuret of‘ j>olas- 
sinm, described by Mr. Since in the Philosi^fthicnf MiKjtrj iit\ No. 
iOb. Septi'mb»‘r, ISlb, ami whiidi he has slu'wn how to manu- 
liictiire in abundance and ]Mirity, by voltaic action on the com- 
iiioii, or yellow terrocyaimret. in this proci'ss nasci'ut oxyi;*(‘n 
is iiJ»sorlM‘d, hydroma'll ijjiven ot]‘: and the cljaractei's <ft the 
ivsubiiii^ comjKuind in resjKvt ot the oxidi's of iron, tormina’, 
a^ it does, ih-ussian blue with ]>rotosalts ot that metal, l»nt pro- 
diieini^^ Jio ])i'(‘cij)itati 5 witli its ]>ersalts, indicate an I'xci'ss ot 
elect ro-n(‘L;ativ(‘ em'i'm^y, a dis])osition to ])ari with (►xymen, or, 
which is the same thinti^\ to ab^forb hvdroj^'en (in tin* ])r(*s('nee^)t 
llloi'^ture), and theri'liy t<¥ return to its* ])i-ist int' stat(‘ under cb- 
enmstancesotmydei*ates(d^citation,KucIT as thealbnity ot j»roio\i(l(> 
ot iion (tor instance), tor an additional dose ot oxy^t'iuiVt*. 

Pa])(‘r simply wasln'd ^vith *11 soluti<m ot this salt is. hi .i 4 ‘hjy 
-I'lisitise to the action id* light. ]h-ussian blue is d('])o.'.it,ed (th'‘ 
ba-^c* being n(*cessarily supplied ly the destruidion ot one 
portion <d’ the acid, amlThe acid bv di*c(^n]H)sition (»t amdher). 
AttiT halt an hour or an Inhir’s exposiu'c to sunshine, a very 
beautitul negativa‘*])hotog]*;qdi the i-esult, to tix which, all that 
is ni'ci'ssary is to soak it in water in which a little sulphate ot 
soda is dissolv«‘d, to I'ljsure the tixitv' ot the |*russian hliie de~ 
]>osited. AVhile^diy the im])re,ssion is dove-ccdouj- or lavender 
blue, whiidi has ii curious a*ud striking efhsd on tin* gre(Miidi- 
yellovv grouml id* thV, ])a]HV, ]»rodmM;d by the saline solution. 
After washing, thi' grouml colom* di'<a])j)eai*s. and tin* photogi*aph 
becomes bi*ight blue on a. white uTound. It too lojTg’'’< x]>osed, 
it gets^)vtu• sunned,’ and the tint has a Ju-ownish or yellov\A<b 
tendency, vs hich, howevi'r. is remov cd in iLxini: : l)ut no increase 
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of intensity beyond a certain point is obtained by continuance 
of exposure. , 

If jjapcT be wai4[fcd with a solution of ammonio-citrate of 
iron, and dried, aiijl tlieu a witsli ])assed over it of tbe yellow 
ferrocyanuret of p(>tassium, tliere is no immediate', formation of 
true Prussian blue, but tlie paper rapidly accpiires a violet- 
])ur])lt^ colour; wliicli deej)eiis after a few minutes, as it dries, to 
alm(>st absolute blackness. In this state it is a posit ive^dioto- 
^rapliic paj)er of high sensibility, and gives pictures of great 
di3j)th and sharpness; but^with this neculiarity, that they darken 
again sjxmtaiieously on expt)sui-e to the air in darkness, and are 
soon obliterat(‘d. The ]>a])er, howevcT, yeinains suse^eptibh^ to 
light, and (%‘ipable of receiving othf5i*])ictui,es, which in their turn 
fade, without any j>ossibili^y (so far as I can see) of arresting 
them; wliich is to 1x3 regrt'.ltc^d, as they ari' very beavtiful, and 
the pap(‘r of siudi (3asy ja'c^piirathui. Jf washed with ammonia 
or its carbonate', they are for a few moments entirely oblite- 
rated, hid p)'es('jd//i/ reajijtmi% with o'ei^eraed liylits and shades. 
In this state tiny ai*e lixe.'d, and tin* amnnniia, with all that it 
will dissolve, being removed by washing in water, their coIolh 
beconfcis a ]mre Prussian bliU3, whie^h deejjens much by keeping. 
If th(i solution 1x3 mixed, tlua-e results a v(,Ty dark violet-col ouri 3 d 
ink, which may be kej)t uninjured in jin oj)a(pU} bottle, and will 
I’eadily furnish, by a singh* wash, at a monuuit’s notice, the 
])ositive ])a.])er in (juestion, which is most sensitive when wet. 

. “ It sivms at first sight natural tc v(3fer th(3St3 curious and 
com])lcx chang(‘S to the instability of, the (3yanic co’m])ouiuls; 
and that this opinion is to a »..ertaiu extent corj*(3ct, is proved by 
tlm ])htitegraphic impressions obtained on ]>apers to which no 
irpn liar, been added beyond wlixt exi^^ts in thc3 ferrocyanic salts 
themselves. Nevertheh'ss, the following experiments abun- 
dantly prove that in several of the changes above described, the 
immediate action of the . solar rays P not excited on thc'se 
salts, but on the iron contained* in t]n5 ferruginous solution 
added to them, which it deoxidizes or otheiwvise alters, theieby 
pa-esenting it to the fiuTocyanic salts in such a form as to 
precipitate the acids in combination 'vyith the ])ergxide, or 
protoxide of ii’on, as the case may be. To make this evident, 
all that is necessary is si/nplt/ to letive out thc^ ferrocyanate in 
the preparation of the p{\l>er, wliicli* thus becomes i*eduqj|d to a 
simple washing over Avilli the ammonio-citric solution. Paper 
so wiishoii^s of a bright yellow colour, and is apparently Ifttle 
but in reality highly synsitive to pht)tographic action. Exposed 
to strong sunshine, foi: some time indeed, its bright yellow^ tint 
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is (lulliul iuto au ocliroy luu*, or oven to pjrey, Init tlie 
jilto^^otlier amounts to modi ‘rate i)er-e(*nta!:j;(‘ of tlie total liutht 
ivlli*ctt‘d, and in short exj)osures is sucli aV^would (‘asily escape 
not ice, fsho'ortlieless, if a sli}) oT this pajKU’ he Ik ‘I d foi- oiily 
four ()]' five seconds in the sun (tlie eth‘ct of wliieh is (|uil(‘ ini- 
]H‘i*c(‘}>tihle to the eye), and, wdion vyitlidraNvn into tlie shade, h<; 
washed over with tin* ferrosesc^uieyanate of ]M)tasli, a eonsi(U‘- 
rahle iK‘})osit (•f Ihaissian Idiu? takes place* on tla^ j)art siiiiiied, 
and noiKJ whatever on the t‘(‘st ; so that cm washing the whole 
with w’ati‘i*, a jiretty sti’ons^ ^lue impression is left, denionstnit- 
the ri'diietion of iron^in that portion of thi> pap(‘V to the 
state of protoxide. T^ie efleet in (piestion is not, it should he 
o]>sei'M‘d, ]>(‘eulia7- to, the aiffmoiiio-eitrate of ii'on. Th(‘ ani- 
nionio and ])otassia-tai‘ti*ate fullv p<i»^^e^, and tlu* ]K‘reliloridt‘ 
(A'arthf ]:artak(‘s of tin* same j»r(>pi‘rty: hut tlie 

(‘X]»erinu‘nt is far more ui'atly made, and siieei‘e(ls ht'lter, with 
th(‘ otlier salts.'’ 

In tiirtliei* d(‘^'(‘lo^)m(‘nt of th(*M‘ most inter<‘,^^ in;r pi-oet'sses 
Sir doliii Hersclu'l .says: — ••The vari(‘tii‘S of eyanotyp(‘ pro- 
ee>ses sec'in to lu> innumei'ahle, hut tliat whi<‘]i J .shall now 
drseviln' (les(‘rves ])ai‘ti(ailar notice, not «)nly foi; its ])r(M‘nhnent 
]>eaii(y while in jao^'ress, hut as i 11 ust rati 11 , 1 ; the pi'ciiliai* powei’ 
(»f tin* amuioniaeal and other peesalls of iron ahovt‘-iiuaition(‘d 
to receive a latent ]Metui\*, suseejitihh* of developm(‘iit hy a 
A'ai*iety of stimuli. Tiiis jn'oeess consists in simply passin-^ 
over the ammouia-eiU’atcd ]Taper on vvhicli such •a. lati^it 
]Meiur(‘ has ot'cii ini]»ressi*d, cvnf utifl crrtiJff^ a wasli of 

tlie S()lati(»n of^the coinn^ou vi'lhKv terrocyaiiaL* (prussiate) ()f 
])otash. Tin* latent j)ieture, if not so f tint as to l)e.«(ji1i(e im 
\isil)h; (and loi- tliis juii'jh.se it* slumld not he .so), is n^i^^ativ^*. 
As soon MS tlH‘ rapiid is apjdied, wliieh cannot in too thin a 
him, the nei;ative ])icture vanishes, and by V(*ry slow d(‘,ttr(‘es is 
replaced hy a positive* ont^ of a violet-bhn^ coloni* on a ^re(‘nish- 
yellow^ ;j:i-ouiid, which at a* (certain moment {losseisses a hii^h 
(h‘gree ()f sharpness, and singular beauty and dclicae-y of tint. 
It at this instant it be thrown inb) water, it jiasses imuK'eliabdy 
to Prussian bliuj, losing nt the same time, In'wever, niueli of its 
.sliarpuess, and ^onietiimis indeed* becoming (juite blotfy and 
camtiLsed. P>ut if this be delayed, ^he j»ietme, after attaining a 
Certain niaxiniuin of ^listinctncss, gryws rajmlly^ eonlused, es- 
pecially if ilic cpiantity of liejuid applie<rbe more than the paper 
, can easily and eonqiletely absorb, oi- if the^ bi'usli in ‘Tip] dying it 
be allo^ t‘d to rest on, or to be pas.sed twive over any ])ar*t. The 
elleet then becomes tliat of a coarse and ill-printed w oodcut, all 
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the strong shados L(aiig run together, and a total absence pre- 
vailing of half lights. 

‘‘ To jirevciit this ''Confusion, gnni-arahic may added to the 
prnssiat(;d solution, by which It is hindered from sprejtding un- 
manageably within the pores of the pa])er, and the ]n-eci])itated 
Prussian blue allowed time to agglomerate and fix itself on the 
fibrt'S. J)V th<^ use of this ingredient alsf), a much thinner and 
moi*e equable film may Ix^ spread over the surf^^e ; anil 
jvM'firflj/ dry^ if not suliici(uitly developed, the a]>plicationniay b(j 
r(5] Moated. By operating thus I havy* occasionally (though rarely) 
su(UH‘eded in ])roducing pictures of gOeat luMuty and richness o+‘ 
(ilfcxd, which they r(*tabi (if not thrown ii* to water) bet W(^cn the 
leav(‘s of a ])ortfolio, and have even a certain degree of fixity — 
fading in a strong light, anti recovering tliiar tone in the dark. 
The manipulations of this ]u*oc(‘SS are, however, dehcatts and 
comj)l(‘t(^ siKu^ess is cianparativtdy ran^ 

“ If sulphocyanate of ])otash be atldtid to the ammonio-citrate 
or ammonio-ta]-t]*at(^ of iron, tin* ]H‘culiar real cohnir which that 
t.<5st indu(X‘s on ]Uirsalts of th(i nu^tal is not i)roduced, but it 
a])p(‘ars at onct* on adding a drop oi* two of dilute sul])hui'ic or 
nitric*‘acid. Tlds circaimstance, joined to tin* i)erfect neutirality 
of tli(\se salts, and th(‘i]* ])ow(‘r, in su(;h neutral solution, of 
emduring, und(‘conipos(xl, a boiling heat, contiury to the usual 
habitudes of th(‘ jieroxidt^ of b’on, together with tlnur singular 
trail storm at ion liy the action of light to ])roto-salts, in a[)])arent 
oppositioj’i to a v(‘ry strong afhiilty, lacs J (X)nfess, inclined me 
to sjKHUilate on the possilality of theii* ferjMiginous ba,st‘ existing 
in them, not in the ordiniiry ibrni of yjcroxide^, biit in one isonie- 
rin with k. I^la* non-f(»rmat.ion of Prussian blue, when theii* 
S(dutjons are mix('d with y)i*ussi;i<:,(i of ’jiotash, and tin; formation 
in its ]»la(*(‘ of a dee]) violet-coloured liquid of singular instability 
und<T th(' action of light, st^ems to favour this idea. Nor is it 
altog(^ther inqiossihhi tdiat'the ])ecidiar' “yirejiared” state sujH'r- 
ficially assumed by iron under the inllu(‘nce of nitric acid, first 
noticed by Kcur, and since nanU the subject "of exjieriment by 
M. 8c()hnbein and myself, may de])end on a change superlici ally 
operated on the inni itaelf into a new metallic body isomeri(t 
with iron, unoxidable by nitric acid, and which may be consi- 
d('i*ed as the radical of that peroxide which exis.ts in the salts in 
qu(\stion, and possibly alsi,' of an isomeric protoxide. A combi- 
nation of the common jirotoxidc wdth the isomeric peroxide*, 
rather than wdtli the same nntal in a sinqily higher stage of 
ON^idation, w ould afford* a not unplausible notion of the chemical 
nature of that yieculiar intermetliate oxide to which the name of 
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‘ Ferroso-forric’ lias Loeii given by Berzelius. Tf* (to i-ondi'r iny 
iiieaiiiug more cleai-) we foi'a moiiitMit coiis(‘iit to di'sigiiute sueh 
ail isomeric form of iron by the name sia^rrlu/n, ihv oxide in 
(juestion^iiight bo regarded as a sideriate of. ii'on. Jlotli ]>lu)s- 
]4)orus and arsenici (bodies ivmarkable foi* S(‘S(jui-(Mnnbinations) 
admit isomeric foims in tl^^eir oxid<;s and acids. But to rid urn 
froiii this digression. • • 

‘•if*to a niftcturi^ of ammonio-eitratt‘ of ‘iron and siil})lio<‘vanate 
oi* potash, a small ch>se of fiitric aeid^he adde<I, t h(‘ resulting red 
lirjuid, s])read on ]ia])er, s]>o^taneonsl\* whitiMis in the dark. If 
jnori‘ acid be added dilj thf- point is attained whiMi the discolora- 
tion hegins to lelax, and the j»a}»(‘r wlnm dry retains a, consid<‘- 
rnble d(>gree of colour it is ])ow(‘rfully atfected hy light, and 
rec(‘ives a ])ositive ])icturt‘ with grea^ ra]»idity, which aj>p(‘ars at 
th(‘ back the pa] K‘r with eA<‘n mo]‘e dislinctni'ss than on its 
faci‘. Flu' imjiressimi. IxAVovta-, is*]»al!id, fadt's on keeping, nor 
am J acMjiiainted at [M(*sent with any mode* of jixing it. 

“ If ])aper be washed with a mixtuvt‘ of thi‘ sohdions fd‘ 
ammonio-citrati‘ of ii-on and ferroses(piicyanate of ]>otash, so as 
to contain the two salts in alxmt e<]ual ]a’o])ortioiis, and being 
iIk'u inijuvssed with a. ]M(‘tur(‘, be thiown into.wati'r aiid*dri(‘d, 
a negatiN(‘ bine image will be pfodiici'd. ddiis ])ictur(‘ I hav(‘ 
found to be suscejdibh^ of a very curious transfoianation, pre- 
ct'ded by total obliteration. etfcct this it must b(‘ washed 

with S(dution of proto-nitrate of mcrcin-y. which in a. litth* timi^ 
entii'ely discharges it.* The nitrate being thorough^' wasltisl 
out and tln‘ ]»ictuiv dried, a smooth irdn is to 1 m‘ }>ass(‘d over it, 
somew]^at hot^T than Js used for ironing linen, but not 
sutiiciently so to scorch or injure th(‘ j)a]>er. Tln^ »hflterated 
])icturc imnn'diafely rea]>pi‘ars,*not him*? but brown. I tdeejd ti»r 
♦some wet'ks in this state between tin* leaves of a ])ortfolio, in 
c<»m])let(‘ darkness, it fades, and at length almost entirely dis- 
a])})ears. But what is vtay .singular, ’a ftvsh aj>]»lication of the 
heat revives and restores it to its full intmisity. 

“ This curious fransfonnatioil is instrindiva^ in another way. 
It is not oj)enited by light, at Ica.st not by light alone. J n /itfut, 
must ]){': attained, and that temperal uii* .^ullices in 
total darkness. ,Neverthelcs.s, I tind that on ex])osingto a, May 
c<mcentrati‘d .s])(4ctrum (collected In; a lens of short focus) a slip 
of }>aj>er duly ]>re])arhj as above (thaUis to s;iy, by washing witli 
the^ mixed sulution.s, ex]K)sure t(> sunshine, washing, and dis- 
charging the uniform blue colour .so induce<l as iTT th(‘ last 
article), its whiteness is changed to broAv^i oviTtln* wdiole r<‘gion 
of the red and orange rays, fjfU 'not het/wtfl the luminous sjxic- 
li uiji. Three conclusions seem unavoidable : — 1st, that it is the 
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heat of those rays, not their light, wliich oj)erates the change ; 
2ndly, that this lieat possesses a peculiar eh einieal quality whicli 
is not possessed hy the pui-ely calorific rays outside of tlie 
visible sp(^ctruin, thougli fir more intense ; and, 3rdly, that the 
heat I'adiatcul fi-om ol)S(airely hot iron abounds especially in rays 
a«ialogous to those of the region of the sjjectrum above 
indicated.” 

Siu-Tohn TTitscIicI then proceeds to show thaiT whatev^er be 
tht' state of th(^ iron in the dou})h‘ safts in qvestion, its reduction 
by blue light to tln^ state of ja'ot^ xide is indicated by many 
otlna* reagents. Thus, for examph^, if a slip of paper pre])ared 
with the annnonio-citrat(‘, of iron^ be expos(Ml j>ai‘tially to sun- 
shine, and tlniii washed with the bichromate of potash, the 
bichromate is deoxidis(‘d, '\‘ind ])rcei}>itated upon the sunned 
portion, just as it would be if directly ex])osed to ‘the sun’s 
rays. 

I have proved this fact with a great numbei* of ])reparations 
of cobalt, nick(^l, bismuth, ]>latinum, and other salts which have 
been thought hithei’to to be inscaisible to solar agency; but if 
they ai'e partially sunned, ami then washed with nitrate of silver, 
ami put aside in the dark, the metallic silver is slowly reduced 
ui)on the sunned portion. In many instances days were reijuired 
to produce the visible picture ; and in one case, ])a])er, being 
washed with neutral chloiade of platinum, was sunned, and then 
washed in the dark with nitrate of silviT: it was some w(i('ks 
la^fore the image made its a])p(*ai*anee, but it was (‘ventually jau*- 
fectly dc;velop(‘(k This sja'clnien has been kept for several years, 
and continues constantly to iih prove ip ch^ames>f and debnition. 


Si:cTiON II. — Chrysotype. 

A process of an analogous character to that which has just 
been desci ibed; and in which the chloride of gold is an agent, 
must bq next described : this wAs discovered at the same time 
as the cyanotype, and has bc‘en ternuHl the chrysotype. 

In order to asct;rtain whether any portion of the iron in the 
double ammoniacal sjdt employed had really undergone deoxida- 
tion, and bec^ome rinluct'd to rthe state of pT’otoxi'de, a's snp]>osed, 
I had recourse to a soluiion of gold eiiaetly neuti‘alis(;d by 
carbonat e of soda.. Tin* ])roto-salts of iron, as is well knovqi to 
chemists, ])reeipitate gold in the metallic state. The effect 
pi'rtved excei^dingly striking, issuing in a process nowise in- 
ferior in the almost magical beauty of its effect to the ealotyp(? 
process of Mi*. Talbot, which in some resppets it nearly resembles ; 
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with tliis advantage, as a matter of experimental exhibit ion, that 
the disclosure of the d(%rniant image does not recpiire to he per- 
formed in tlie dark, being not inteifered Vith hy nioderatt' day- 
light. As the (‘X}>eriment will prohahly he ve])eatod hy others, 
] shall here deseriht‘ it ah hiitio. l^iper is to he washed 
with a moderately concentrated sojution of amimmio-citrate of 
iroii^ and dried. Tlu‘*strength^)f the solution should Ix^ siudi as 
to dry*into a ^ood ycdlow c(dour, not at aH brown. In this stati‘ 
it is niady to n'ceive a ])h<1togi-;i])hic*iinage, which may h(‘ im- 
pn ssed on it either from m^^iire in thl^ canuau ohscura, or from 
•an (aigraving on a fi'aipe sunshine. The image so imprt‘SS(*d, 
howr\or, is very faint, an<l sometinu's hardly })ei-ceptihle. Tlie 
mom<‘jit it is rmnoved from *tlu‘ frame or canua-a, it must h(‘ 
wasluid over with a maitral solutioi# of gold of such stremgth as 
to hav(‘ jflxuit th(‘ colour of slau’ry wim*. Instantly tln^ picture 
ap]M‘a!“s, not, iiuha'd, at onc(‘ of it.N*full intiaisity, hut darkening 
with gr('at ra]>idity up to a certain point, dejumding on th(‘ 
st.rtMigth of tlie. s(»lut ions us<‘d, iV'c. At this jioint nothing can 
MU’pass the sharjaiess and pmfi^ction of d(‘tail of the n‘sulting 
photogra]>h. To arrest tins proc(‘ss ami to tix the jiiidure, (so 
fai Ait h‘ast as the fui*ther agency of is cimiu'rned), ft is to 

lie thi’owii into water vei'y slightly acididated with sulphuriit 
acid, and well soaked, dj'icd, washed wdth hydrohromate of 
])otash, rins(;d, and dri(;d again. 

“ Such is tlu^ outlim; of a jirocess to which I propose a])plying 
tln‘ name (»f in (ud(*r to recall, hy similarity of skiuc- 

tur(‘ and termination, the Calotjfpf* proe,(‘ss of Mr Talhot, to 
wdiieh^in its g^iiei-al etii^’t, it affords* so close a parallel, lleing 
V(‘iT I’ccumt, i have not y (Jum* It), 1812) ohtained^i ^omjdtde 
command ov(;r all its defails, )mt the termination of tlie sessym 
of the Society heing close at hand, 1 have* not thought it 
advisable to supju’css its nuaition. lu jioint scaisihility, 

the chrysotype ])a])er is certainly infej-i<%to th(i calotype ; hut it 
is one of the most I'emarkahli* pecnliaritit;s of gold as a jilioto- 
gra])hic ingredient, that extra^ehj ferhle intprosmiyas hnrr madr, 
hjf lajht (JO on aftennerds darhoiiiaj sp<mt<ntrinish/<nid. n ri/shnofy, 
appiireiJhi 'without Jiyiit^ so hnaj as the least '^'estiye of a nred a red 
chloride 'f gold ^remains hi the pit per. To illustrate this eiii’ioiis 
and (so far as applications higl^ly imjiortaiit jirojierty, I shall 
jmuition ineidentalf^i the results of some exj>erirnents made, 
during the Lite tine 'sveather, on the haf»itudes of gold in ])resenee 
of oxalic acid. It is well known to clnunists thar^his acid, 
heatecl wdth solutions of gold, prt‘ci} States the nu^tal iiw its 
metallic state ; it is u])on this ]>ro])ei't.y that TxTzelins has 
founded his determination of the atomic weight of gold. laght, 
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as well as luiiit, also operates this j)recipitation ; but to iviider 
it effectual, several coiiditioiis are necessiiuy : — 1st, the solution 
of gold must he ueiAvral, or at most very slightly acid ; 2iid, th(‘ 
oxalic acid must h^ added in the f<r)rm of a. mmtral oxalat(‘ ; 
and 3rdly, it must he ])resent in a. ccTtain eonsiderahle (juautity, 
which (juautity must he greatiT the grt'ater the amount of fiv(‘ 
acid ])resent in the (ddoride. Under thcoi. conditions, ihe gohi 
is ])rt^cipitated hy light as a, hlack powder if the li piid he in a. . 
hulk, and if nieridy waslnul over }m}>ei a stain is produe(‘d, which, 
]iowtiV('r fe(3hleat first, under a ct^^-tain dosjig. of tin chloihhs 
oxalate, a.nd fjHu* acid, gcuiS <»n incrc i from day to day and 
from week to W(‘(‘k, wlaai laid hy in tlnydark, and esj)eciaJly in 
a <lani]) atiiiospher(\, till it accpurc'is almost, the i)hickn(‘ss of ink ; 
th(! uiisuuikmI poT'tion of the pa]H‘r Jtanaining unaffected, m* so 
slightly as to rendej- it alm<>st e(‘i*tain that what litth i action of 
the kind exists is du(^ to the etlind- of casual dis]H‘rs(‘d light, 
imddent in the ] ire] (ai’ation of tln^ ])aper. T hace laffoi'i' me a 
S])ecimen of ])aper so tri;at(Ml in whi(‘h the Ifect. of thirty 
seconds’ (‘xj)osui*(^ to sunshim^ was (jUoe iiL‘isi)>l(^ at lirsf, ami 
which is now of so intense a ]an’ph^ as may w< ]l 1 k‘ (talk'd black, 
whih‘ the unsinvu^d ])oi*tion has ac<piii*(‘d com]>ara[i\ (‘ly hpt a 
V(‘ry slight brown. And (whicli is not a litth^ ri'in nkaljle, and 
indicates that in th(‘ tinu' of exposure Jia'iitioned the 
of ehect was attained) other ]>ortiojis of tlu; sanu' pa])er ('Xposed 
!Ji graduahnl ])rogression for longer times, viz. i min., 2 min., 
and o mill., art^ not in tlu' lea^t perccj.tiMe d(gT(‘t‘ dark(‘r th, 
the portion on which the light had acih'd during thii ty scvomls 

Jt paper prepai*(‘d as aho\(‘ r(‘cojn mended for the cr\soly])(^, 
eiTTier w’th the ammoniivcitr.ite o-' amiiionio-tartrate of iron, ajid 
impressi'd, as in that process, with a latent ])ictur(', he washed 
Avuth nitjate of silver instead of a solution of gold, a very sharp 
Jtnd h(‘a.utiful ])icture is develo]K‘d, of gieat intensity. Its dis- 
closure is not instantaneous ; a hw moments ela])se Avitliout 
a])pa.rent etfect ; the dark shades are then first touched in, and 
hy (h^grees the details a])jn*ar, hut much nioni slow ly than in tlu' 
cas(^ of gold. In two or tln-ee minut(‘s, h(pv(‘ver, the luaximinn 
of distinctness will not fail to la* attained. The ])icture may^ h(* 
fixed hy the hyposuljkite of soda, which alone, X,heli(ive, can he 
fully^ dejK'iided on for fixing argentine ])hot.( -graphs. 

Tin* h(‘st j)r(a*(xss for fixing any of the 2>hotogi'ji])hs pi'c'jjared 
with goklT^as folloAvs : — As soon as the picture is satisfactorily . 
hrought out hy the aurijei-ous litjuid, it is to he rinsed in s]>ring 
Avater, which must he three times reimwed, letting it remain in 
the third water five oi'.teii minutes. It is then to he blotted ofJ* 
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.11x1 (lri(xl. Avliidi it is to l»o ^vaslied on l)otli sides M'itli a 

oMit>\\}i.xt Wivik solution of liydriodate of ])0^isli {^iodide of potas- 
snnn ). 1 )(‘ any fm* clilorid^* of cjold ]>ivst'nt in tlx* junvs of 

o;>)>' r it will 1 )(‘ dis{‘olouj‘od, t hi* li<4’}its passin^'to a ruddy lirown ; 
>’ T ilx y sjKS'dily wliitfu apiin s]»ontant‘ously, or at all events on 
1 1 ) : it (aflta- lyiii^ a ininute or tw<».) into fresli wai(a\ in 

•' ii'etn^heiiiLC aLraiii rinsed and ()^*it‘d. it is now ]>eiiectly tixed.” 

m 

>^K(TioN JIT. — i*jToTo<y:T:'iii(’ ]*iiopertjt:s of ]MEHcrRA\ 

• 

“ ^\ s an aujeiit in tiie da^ueri*eotype prooc'ss, it is not, strietly 
‘I'M u 'hLi. oix *toj.^ra])]iirall\ aileet(*d. It o])erates ilK‘r(‘ only in 
vntue ol‘ i(s H'adiness to aniali;'anial^‘ witli silvan* ])i*o|»e!*ly prt*- 
iiir-'d to i^‘cri\(‘ it. That it possi^.sM's dtrerf plMd.oL^rapliie sus- 
• rjXtii-'iity, li< t\\ ^'\ t r, ni a v . r\ i-ininmi dettri*(‘, is j>rovt‘d by the 
i'.iiov. iii'.M Nj'xi iha iiv. L' ' ,1 j>.(j»rr be washed over with a Aveak 

'■h:ri-,ii ndi.r and. wljandry, with a solution nf 

*' A hriLd.t vellovv lyaixn* is ])roduee(l, 

' ' <.t' th<‘ Iw.uids be liit) is (‘xeeedin^Iy 

• \t' V hih- uef, f’a>'keiiini' (o a brown eoh»wr in a. V(‘f*y few 
' • ' 'S' ‘eaii .liine. W it lidra wn, tlie iniju’ession fadi*s 

I'ajiitjiv, aial tia j«aj- v in a f« \\ hours i e<*o\ (‘I's its original Colour, 
ill (‘jierai'.n^ tlii.s el!an^■e colour, tiie wliole sjit'cti'iiin is eiJec- 
t ; . \\ith the exeejiiiiai ot the t hernia* rays beyond tin* nnl. 

1 ’rot o-nitrate <'i iiK^’c^iry siin|>ly waslx'd o\ er j)a)H*r* is sl<T(i*lv 
and ieelily blaekeiieil by e\}>osui*t‘ to sunsliiiHX And if jiajiei* 
oe iin|»v/unaie(t w uli tlu^ ifniinom(»-c*iti-;il<‘ «>f iron, ;dr(‘ady so 
’■ittn iiientioned, jiarliallv suniH-d, and tht‘n av ashed* \v"itJi tln^ 

, r .-io-nilrate, a reduction of .^lie lattiu* salt, and const^ijueiiily 
"1 ic::ci::i'4 of the ])a[)cr, takes ]ilac(* veiy slowly in tlu^ dark over 
•h«' suniM‘d ])orti(ai, to '^early the same amount as in the direcd. 
artion ol the lioJit (ui the siiujdy nitrateiU])a]»et'. 

Ilut il the nu*rcurial s;dt be subji‘cted to the action of liu^lit 
in coiit.ict Avith th*e aininonio-citi*ate or tartrate, tlie elKect is far 
Dion* j>ow<‘i*tul. Considerini^, at jU'esent, only the citric double 
salt, a ]iaj)ci* ])rc]iai’c(U by washing;' first with that salt and then 
with th* mercu 4 *ial jH’otomitrati^ (<Irvin;jf betAveen) is endoAV(‘d 
with consid(‘ral)k‘ sensilnlity, and diH'kens to a very deep liroAvri, 
nay, to eoni}»i(‘te bliirkness, on a ii>o(Jei‘at<.* exjiosure to good 
sun.^ \ ery sliarj) and intense ]ihoto^Ta])hs of a negative elia- 
•.yjter may be thus taken. They ai*e, however, dill icult io fix. 

I he oidy method Avliich I l4;iAX‘ fnind at*all to smrcetrd has lir.eii 
by wasliiug tln‘m Avitli bichromate (»f yiotash and soaking them 
ivjr tAventy-lour lioiirs ii/ wniter, Avliieh dinsvlccs oat the chromate 
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of mercury for the most part ; leaviug, however, a yellow tint 
on the ground, wh^ch resists ohstinatei'y. But though pretty 
effectually fixcul in tins way against liijht, th(‘y arc not so agaiifst 
time, as tluy fadci considcral)ly on kee])ing. 

“When the j)roto-nitrate of iiieTCury is mixed, in solution, witli 
either oftlie annnoniacal doulde salts,, it forms a pi*ecipitatt‘, wliieh, 
worked up with a. hrush to the. consistence of (;r(iam, and spread 
ui,>o^ pap(u*, produces Very fine ])ictures, the inten?.ity of wliich it 
is almost impossible to go beyond. ' Mos^ unfortunately, they 
camrtot be preserved. hTVauy atb^vpt to fix them has resultinl 
in the di^struction of tlu‘ir iM^auty :iiid. force; and even wlu'i^ 
ke]>t from light, they fade with inoi-e •-:>r l(‘ss rapidity, soim^ 
disap] Hearing almost entirely in tln‘(‘(^ or four da 3 ^s, whih; others 
have resist(!d tolerably wtfll for a- fortnight, or even a, month. 
It is to an ovcr-dosci of tartaric acid that their moi'e i*a]*id d(d(U*io- 
ration seems to be dm*, ami of course; it is important to keep 
down the proportion of this ingr(‘die;ut as lf)W as possible. But 
without it I have m'ver succ(;eded in producing that jx'c^^diar 
velv(;ty aspi;ct on which tin; charm of tlu^se; jactures <;hi(‘fly 
depemds, noi* anything like the same intensity of coloui’ without 
over-^hmning.” 


Section TY. — Ferro-Tarthate of Silver. 

‘ •B\tending his impnries still further into these very remarkabh; 
changes, the following process ]»i-osented itself to Sir J. llerschel, 
which is in many res])ects rmiuirkable^ • '■ 

, Ifnifra^te of silvei*, s])ecific gravit}'^^ l-20(), b(; added to feiTo- 
tivtar ice acid, specific gi^a-vity^ 1 lUd, a ])recipitate falls, Avliich is 
in great measure redissolvod by a gentle heat, leaving a black 
sedinumt, which, being cleared ly- subsi^lence, a licpiid of a pale 
jmllow colour is obtained, in which a further addition of the 
nitrate causes no tui’bidness. When the total quantity of the 
nitratecl solution amounts to ablmt half the I)ulk of the ferro- 
tartaric acid, it. is enough. The li(juid so javpared does not 
alt(;r by keeping in tlu^ dark. 

Spread on paper, and exposed wet to the {.sunshine (pai-tly 
sha(lt;d) for a few si‘conds, no impression seeitxS to have been 
made ; but by degrees (alvhougli xvithdrawn from tin; action of 
the light) it devt;lo 2 )es itself spontaneously, and at haigth,. be- 
comes ven^ intense. But if the ])aper be thoroughl}' dried in' 
tluv dark (in which shtte it is of f very ])ale greenish-yellow 
colour), it possesses the singular pi-op('rty of n'ceiving a dormant 
or inv isible picture ; to jirodiice which (if it be, for instance, an 
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oiii:p'aviug that is to he copi(*(l), from thii*ty seconds’ to a mimitc's 
exposnro in the siiiishiiie is reipiisite. It sho-^ld not bo continued 
too long, j^s not only is tlu' ultinyite effect h‘ss striking, hut a 
picture begins to he visibly jn-oduced, wdiieh darkens spont- 
n<M»usly after it is withdrawn. But if the exposure he diseon- 
tiniK'd before tliis effect comics on, ;wi invisibles ini])ression is the 
r('snlti, to d(‘V('lojto whiesh all tha^ is ne‘c(‘ssary is to breathe u})on 
it, when it inifniidiatt'ly ap^x^ars, and^very*s]KH‘dily accpiiiev >,n 
ext raorel inary intiaisijty aiul sharjmess, as if ]»y magic. Instead 
<»f tli(‘ luH^ath, it may be* su<kjcct(‘d to the' re'gnlate'el aestion e)f 
;f.jucons va]M)ur by laywig Tt in a bl(>tting-[)ape.‘r book, of \vhie*li 
^•>mc (»f thes oute'r h'ave s on ^pth side's have been dam]), or by 
hole ling it ovc'i- warm \Vate'r. 

Many ]>re'])aratie)ns, both of silve'r .1,nd gold, ])osse'SS a. similar 
])ro])erty, iTi an infe'i'ior degr<‘<' ; bu^ none' that I have' ye't nu't 
witli, to anything like' the' e xte'iit of that above' ele‘se*ribe'd. 

Tlie'se' jtictiire.'S do nett admit of be-ing jM'rmane'nt ly lixe'd ; they 
ire' so again>t. the' actiem e)f ligh.t, Init imt against the* o[)eTations 
oi time', 'riicy sleiwly faeh' out e*ve'n in the' elark ; anel in se)me* 
e',xamples whie-ii I have' ])re‘pare'el, the' i-e'markabh' ])he‘ne)nie'non 
of a 1^. tor'ation alle'i' fading, Imt with re've'rse-el lights aiiei shaeles, 
has taken ]»lae*e‘. 


Section V. — Ampiiitype. 

• • 

The folloMung very re-markabh' process was e*o|nniunie*ate>d ly 
Si?’ Jeeh^ ITe'i'seke'l, at the*me'e'ting e)f tl»e' Ibitish Assoedatieeii at 
Ye>rk. The' pretce'ss e'anne^t bei re*garde*d as ]M'rfee*t, but from it'-' 
he'auty vrhe'ii success is oletaine'fl, and the curietns nature^ e)f a+l 
its ]>l)e‘nonie-na, it is de*e‘mcd hnjiortant to ine*luele it, in the) hope) 
of ine]ue;ing some inve'stigator to take it u]). 

Sir Jeihn He*rsche‘l says, alhieling te? t?(ie) pre)ce)sse‘s just ele*- 
se*ril>e'el, “ 1 hael hojM'ei to have pe'ifecte'd this ])?e)ee'ss so fa?' as te) 
have' ivdue'e'el it te) a de)finite stjAeniient of mani])nlatioiej which 
woulel iuMii'e' suce'e'ss. I*ut, capricieais as ]»hote)gi’a])hie) proce'sses 
noi(»iie»ii>ly are', this Iras jerejve^el ^je), e*ve*ii be*yonel the* ordinary 
nie'a^ui'e' f such ca})rice. * Paper ])i*e)pe*r tier jei’eeelucing 

an ampliitx ])♦■ ])^*tu]’e) may.bc ])i‘e‘paivel e'ithe'r with the) ferro- 
tai’Tiate' o) the' fe rre)-citrat(' of the* prMvxiele or the) jee'reexiele of 
mci<;u?’y. (>?• of the* jerotoxide of leael, l>y using ei-erams of these) 
•silts. e>]^ hy siiere'.ssive a]»]»licatioiis of the Jiiti’atets of the* rexspec- 
tive' oxieh s. singly or in mix4.ure‘, to llie* pape'r, alte'rnating with 
se)lutie)ns (*f the' ammoii ie)-tai*trate) nr amme>nie)-eiitrate eef iron, 
the hitter sejliitiuu heing last ai»|>lied, and* in more eer le*ss ex- 
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cess. '' I'apor so prepared and dri(;d takes a negative 
pictiu’e, in time va-]{yiii<5 from half an hour to five or six 1iout*s, 
according to t 1 i(i ijitensity of the light; and the impression pro- 
duced varies in a])})arent force, from a faint and liardly ])erc(‘])- 
tible j)ictiire to one of the highest conctavahle fulness and I’ich- 
ness hoth of tint and d(dai], the colour in tliis case being a 
suj)erh v(ilvety brown. This cxtrcane I'lchness of effect j,s not 
j)r 6 Ilhic(jd (^xc(q)t lead be ])resent either in the iiv'gredieilts used, 
or hi the 'j)f()>er itsalf. It is not, as 1 origiijally su])posed, due to 
che presence of free tartaric acid**. The 2>ictures in this state 
are not ]Krmanont. Tluy fade in file .datk, thougli with vt?ry 
diff(a*eut d(*grees of rapidity, some (e.sjio dally if free tai-taidc or 
citric acid 1)0 jiresent) in a f(‘vv d;iys; while otliers remain for 
weeks nnimjiaired, ami rcVjuire whole years for their total ob- 
literation. Jhit, though entirely fad(‘d out in a])j)d.irane(‘, the 
jiicturo is oidy j-endered dormant, and may lie restorc^d, chang- 
ing its chai'acter from negative to ])ositive, and its colour from 
brown to black (in the shadows) by tlu^ following jirocess: — 
A bath ladng prc^]ia,red ]>y jMmring a small (juantity of solution 
of j)er-nitrate of mei*ciuy into a lai-ge cpiantity of water, and 
hdtiiig the sub-^nitrated ])re(!ij)itate subside*, the picture niifst be 
immersed in it (e,an‘fully and i-epeati‘dly clearing off the air- 
bubbles) and allowed to remain till the picture (if anywhere 
visibl(^) is entinily di^stroyed, or if hided, till it is judged suffi- 
cient from previous (‘xjiei-ience ; a. t(‘rni which is ofb'ii mark(‘d 
by^’cho a 5 )])earance of a feeble positive' j)Udure of a bi'ight yt‘llow 
hue on the ji^de yellow ground of the ]>aper. A long time 
(several weeks) is often V(‘qiured foi\ this, but .,heat a(;‘*elerates 
Jibe aAi(]>n, and it is often com])lete in a h^w hours. In tliis 
a 4 ate t^ie pictui-e is to be veiy thoroughly rinsed and soaked in 
pure warm water, and then dried. • It is then to be well ironed 
with a smooth iron, heated so as l)arel;^" not to injure the 2)a])cu-, 
jdacing it, for better fficcurity agaiust scorching, betweam smooth 
clean 2)apors. If, then, the ])rocess have bet'u succc^ssful, a ])er- 
fectly black positi^'e picture is ut once develo])ed. At first it 
most commonly ha])p(‘ns that the whole* ])icture is sooty or 
dingy to such a degree that it is condenmed as s])oiled* but on 
keejang it between the lea ves of a book, esj)eiiLaally in a moist 
atmosphere, by extremely «slow dt^gre^es tliis# dinginess disap- 
pears, and the picture^ disengages itself 'with continually in- 
creasing sharpness and clearness, and acquires the exact ^ffin^t 
of a coppciqilate engraving on a jiaper more or less tinted witlr 
pale yellow. • , 

“I. ought to observe, that the best and most uniform sj)eci- 
mens which I have procured have been on jiaper previously 
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waslicd witli certain })rc])a rat ions of nj*ic acid, wliicli is a \cit 
rt'inarkaldc and ]>owcrfiii pLotogrjijdiic (‘loinyjit. Tfu‘ intensity 
of tin* orii^iiial negative' ]>ictiir(' is net critc'ilon of wliat may ]>e 
('\'}u'(*t(‘d fli tin' jiositive'. Tt is trcTin tlie j»i*e)dnctie>n. I>y one' and 
tin' same action of the liglit, of eitln'i* a, ])ositiv(‘ or a negative' 
])i<^tnre, aeren'ding to the snJeseMjne'iit, inani|udations, that 1 have' 
de'signate'd the' ])roce‘Ss ‘thus ge'neyally ske'tedn'd ont, hy the' ie'rm 
A ntjthJf jUtr •w name' sngge'ste'el hy i*.* Talheet, te> whom .1 
conniinnie'ate'd tins singulai‘*re'snlt : ami to this |tre)e*e'ss e)i* class 
of ]>roc<‘ss<‘s (vvdiie'h 1 cannoj^ elouht wfte'ii pnrsne'el will h'ael to 
iiome ve'ry he'antiful Te'snlt*) f ]H‘e)]K>se‘ to restrie*t the' name' in 
(jm'.^tion, though it ajiylie's e've'ii more' a])j)roj)riate'ly to the' fed- 
lowing e xce'e'dingly e'uiiions aiaf rt'inarkaide' eun' in v\hich silver 
is eoncoi'm'd. -\t tin* last. me‘e*ting 1 •innoiine*e'd a nioeh' e)f jere)- 
el^ie•ing^ iA^nmans of a solution of silver in e*on june*tion with 
toi'i'o-tai’taric aei<l, a dormant ])ie'tur(' hrought out inte> a feu’e*i- 
hle^ negative' iiu) H’e-.^^iou hy the' hre'ath, or moist ai)*. Tlie- solu- 
tion t he'll ele'se'i'il >e'd, and whiedi hael at that time' he'e'ii |»re‘]*are'el 
.soiiK' wreks, I may heme' ae*eiele'ntally re'mai'k, has re*taine‘el its 
limpidity and |ihotogiMjihi<* |>ro|M'rtie‘s ejuite* unim[>aii’e'el eluring 
the v*l' d(' ye'ar sim'e* e'lapse'il. ami is tieevv as se'iisitive' as e'\e*i- — a, 
])ro|>erty of no sma.ll value'. TSeevv, vv ln*n a jiicturt' (lor (txamjde*, 
an im|)re‘>,>ion from ;in e-ngraving) is take-n e>n |»a]M‘r washe'el 
with this solution, it show.> ne> sign e>f a jiie'ture' em its hae*k, 
whe'the'r tliat on its faea* he' ele‘Ve'le)|»e‘d eer not ; hut if, while the* 
actinic intlue'iie'e' is still iire^h ti|Mm tln^ fae*e* as soon*as ifr^'s 
I’e'inove'd from the* light), tin* hark he' e'XjeoseMl for a. ve-i*y few' 
se*(;onel.>, Jo sunshine, ami Jhe'ii re'finivcd to a gloomy jdaea*, a 
positive jiie'ture'. ih^i fx(U'f nmi/th*mrnt of (Jh^ toydfirfi o¥t«‘.%n. ihr, 
(tfjn r though vvanting*<d’ e-e)#irse'. in sharjeiie'ss if the* ]);p]»e‘r hi^ 
thie-k, ,s7oe'/// (oo/. (jradfod/f/ mold's ifx npyf'tirancr the'iv, ami in 
half an hour re^ejuire's eaaisieh'i'alde' inte'iisity. I ought te) ine-n- 
tioii that the' fe*ri*o-tartanc aeiel in epie'stie)* is jire'jiare'd hy ]>j*e*- 
e ipitating the terro-iai’trate! e>f amnnmia ]>y aere-tate' e.f h'ad, and 
eh'eunijfosing the' pivcipitate' hy e^ilute^ sul]>huric ae*iel.” * 

SKCTie»N Vr. — T i*k (\>L()rinN<i ^Matter of Fi/nvnts. 

The^ re'sults <d4aine*d hy ^ir JednuTfe‘rse‘he'1 em tin* colouring 
jciie'es e)t tlowe'i’s are' t?)*) re'inarkahh' to*he oinitte'el in a tre'a,tisi:! 
in which it i«^ ele'sii-ahh' that e.-ve'iy point shouhl he; re'gistcre'el up 
^o the elate eef jiuhlication, vvhiedi cemne'e*ts ilse'lf with the phemo- 
tne'iia of e‘hemie*al chaTige* a]»]Jie*<l to ]diotejgj‘aphy. • 

“ In ope'rating on the coleaiis of fleivve'i’s, I leave usually pre^- 
ce<.‘de‘el as fedhew's: — Tlie j»etals of the frc'sh flowers, or rather 
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such parts of tlieiu as possessed a uniform tint, were crushed 
to a pulp ill a marhle moilar, either alone, or with addition of 
alcohol, and the juiee exprt^ssed by squeezing the ]>ulp in a clean 
linen or cottoti cloth. It was them sjirend on ])a])(ir vith a flat 
brush, and dried in the air without artificial heat, or at most 
with the gentle warmth Avhich rises in tin' ascending current of 
air from an Arnott stove. Jf j\lcohol be not added, tlie applica- 
tion on ]Ki])er must-be ])ei'formed immediately^. since eA])osure 
tcTTlie air of tlui juicres of most flov. ers (in some (tas(‘s even but 
for a few minutes) irrecoverably changes or destroys their co- 
lour. If alcohol be jn-esc^nt, this clKiige does not usually talq^ 
place, or is much retarded; for whicli. I’eason, as well a.s on 
account of certain f;t(aliti(‘S aflbJVh'd by,,it'^ admixture in pro- 
curing jin even tint (to 1;/^ presently stated), this addition was 
ccnnmonly, but not always, made*. » 

‘^Most flowers give out their colouring matter nvulily enough, 
either to alcohol or water. Some, ]iowe\’tT, as the Escla^lzias 
and Calceolarias, rdiist^ to do so, and nMpiirc^ tin* addition of 
alkali(*s, othen’s of acads, d'c. Wluai alcohol is added, it should, 
how(!V(*r, be (d)serv(‘d that the tint is often apj)ar(aitly much 
eiiftH'bled, or even dischai*g(‘d altogether, and that the tiiijjture, 
when sj)r(‘ad cm ])aper, does not rc^apjK^ar of its blue intiaisity 
till aftej* com])k‘t(‘ drying. TIh‘ tiunporaiy destruction of tlu' 
colour of the blue heartsease by alcohol is curious, noi* is it by 
any means a singular instance. In soJiu*, but in veiy few cas(‘s, 
it#.’s di^ss.,r()yed, so as iieitlua- t<f reajipccu* (ni (hying, iior to he 
ca])a]»le of revival by aliy means tri(‘d. And in all cases long 
k(.*e])ing detei iTirates the' colours and alft'rs the (pialiti(‘S of the 
alcola^ic.. tinctun^s th(‘mselves ; so tllat they should always be 
^^i^sed as fresh as possible. , i ' 

^‘If ])apcrs tinged with vegetable colours are intend(‘d to be 
prestaved, they must be k(‘])t ]K‘rfectly di’y and in dirkm^ss. 
A close; tin vessel, tly,> air of whie;h is 'dried by ejuicklime (care- 
fully enclosed in doidek; pa]K*r bags, well pasted at the i*dges tc> 
j)revent-the dust e;scaping), is t seel for this pur])ose. Mehsture 
(as aliAidy mentie)ne;d, es})e;cially assisted by heat) de*stroys thean 
for the; most part rapidly, though some (as the erolour of the 
Seiiecio resist obstinately. Tliedr destructibility by 

this agency, however, seems^to bear’ no distinej relation to their 
])hotograpliic i)roj)ertie‘s. , " , • 

“ This is also the place to e»bserve that the colour of a flower is 
by ne)^'ans always, or usually, that which its expresse;d' juice/ 
imparts to white pa^^'r. In many cases the; tints so ihiparted 
have* no resemblance to the original hue. Thus, to give e)nly a 
few instances, the red damask rose of that intense vaiiety of 
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colour commonly culled by florists the blade rose, a dark 

slate blue, as do alsc» the dove carnation aiyl the black holly- 
hock : a fine dark brown variety of spara^is give a dull olive 
gr(.;en; aiifl a beautiful rose-eolourdd tuli]), a dirty Iduish gr(*en ; 
but pci’hajKS the most striking case of this kind is tlrat of a eoiu- 
1110)1 sort of red pop])y (J*ajHircr whose exjiressed juiet‘ 

imparts to pa]K'r a rich and nio^t bt'auliful blue coloui-, whose 
dega»jt*]»rojK'iAies as a ])hotogra]>hic matta-ial will be further 
alludiMl to her( ‘after. 

“ 'riiis change of cailour is^>robably ^wing to diflen'iit causes 
yi dillenait flowers. • In .'•uiie it undoubtedly arisi's from tlu^ 
(‘sca]»e of carbonic acid, Juit this, as a g(‘m‘ral caust* for the change 
from led to b]ut‘, has, k am awan‘, b(‘en controv crt(‘d. In some 
(as is the case with tht‘ yelhov ranunt^ili) it sin'ins to arise from 
a ch(‘iuical«ilt(‘rat ion dopcialing on absorj>t ion of o.xygiai ; and in 
oth(‘rs, csju'ciaily Nshcre tlie cxj»resss(l juice coagulal(‘s (ui stand- 
ing, to a htss of vitality or di.M»rganizal ion of th(‘ molecules. 
fresh petal of a singh* tlowi r. mi‘r(‘lx (‘rushed by rubbing on dry 
pajK'r, and instantly dried, h‘a\(*sa slain much luori^ nearly ap- 
proximating the (U’igiiial hue. 'Fids, tor examph*, is the only 
wa} p’ which the line blue coloui* of th(‘ commo;i lli ld vi'ibniea 
(ran be impart(‘d to pap(‘r. Its (‘Xpn*ssed juic'ir, how(‘\er (piickly 
pr(‘])ared when laid on with a biaish, affords only adii*ty n(‘utral 
grey, and .>o cif many <tther... I>ut in this way no ewm tint can 
lu‘ had, which isalir^t recpiisiti* to tin* (‘xpi riments now in (jU(‘s- 
lioii, as Well as to their i*|>^»licat*ion to photography. ••• 

d'u seeur<‘ tin’s de>irabh‘ (“venn(‘ss of*tint , tin* hdlowing mani- 
pulation^will ge^K'rally be^found sti(.*c(%Nsful ; — Tin* ])ap(‘r should 
be moi>>t(*n(‘d at the back by sjM»nging and blott ing olf. dt l^liould 
then be ])inned on a bo; it'd, til# imust ,'^d(‘ downwards, ^lo 
two of its {‘dges (suppose the rightdj:uid and lower oni‘s) shall 
project a litthr lK*yoiid those of the boaid. ldi(‘ board ht‘ing 
then inclined twamty orlhirty d(‘grces to iln* lioriziui, tin; alco- 
holic tincture (mixed with a vtay little wat(‘r, if tla* ]»ctals tJiem- 
selvi's be not \(‘ry juicy) is to bi.^ipplied with a brush in sti’ok(‘s 
fr(»m h‘ft to right, taking cai*e nvl to go ovi*r the (’dg(‘s wJiich 
rest on the board, but.^o ]»ass clearly ov(‘r tlmsc* which }»rojcct, 
:md observing also to (^arry the tint fi*om below u])w;irds )»y 
(piick sweeping |trokes, leaVing m^, diy spaces betw(*(‘n tlu'm, 
but k(‘(‘ping u]) a coiKtinuity of wet sm-face. Wlnai all is wet, 
cr(»ss tliem by another set of stroki‘s from above downwards, sy 
jiianagiiig the brush as to leave no floating lirjuid on thtTjiaiier. 

* A scnii-ciiltivat('(l variety wa< 1 isi*<I, Iiavinjr dark ]iur|ile at tlie. bases 
of the petals. The coniinon red p(>pi»y of tbi* clialk (/It/^yurtVr hyhridav^ gives 
a purple colour much less sensitive aiid beautiful. 
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It must tlion 1)1^ dried as ({uickly as ])ossil)le over a stove, oi‘ iji 
a current of Avarm (* air ; avoidiuj;^, lioAvioo]*, suck Ijeat as jiiay 
iiijim; tke tint. Tiie pi-eseiice oi* alcohol pre\'ents tin; solution 
of the guniiiiy ’princi])le, Avhudi, Avlien ])res(‘nt, gives a siiu'ary 
surface; but the eviamess of tint given by this process i*esults 
clii(^fly from tliat singular^ intcstin/i mf>vement whieli always 
tak(is ])la,e(^ wdien alcoliol is in ilic a(^t orsejjaration j.wai(‘r 

1 )yan'aporation ; a nibveimait Avhich disp('rses kn6ts and'blots in 
the lilm of licpiid Avith great energy' and spreads them ovca- the 
surrounding surface. ^ 

(\)rrh(>rm J(tj/Oinra. — Tlu^ floAAna's of^tlds common and liardy 
but highly omamental plant ar<‘.^of a hue yelloAV', somewhat in- 
clining to orange, and this is also the colour the ex])ress(‘d juice 
imj)ai-ts to ])a])(M*. As tin' fk)wer b(‘gins to huhi thr. jxials v'ldlcu , — 
an indi(;ation of their photpgi*a.j>hic sensibility Avhich is a,mj)ly 
A^(n-ihed on (!X}>osiire of the stained papiT to sunshine. T liav(‘ 
hith(‘.rto im^t Avith no Aegetable cohmr so s(‘ijsiti\ a*. Il‘ the 
lloAV('rs be gaihcivd in the Inaght of their season, ])ajK'r so colourc'd 
(whi(‘h isof a, V(^iy luaiutiful and OAam yellow) begins to discoloui* 
in t(‘n or twelve minutes in cle;ir sunshim', and ijj half an hoiii’ 
is completely whit(‘n(*d. The colour s(‘ems to resist ilnw hist 
im]>ression of the light, as if by sonu^ rcanains of vitality, wliich 
being ovi‘rconu‘, th(‘. tint ghes way at oiuh', and tla^ discoh>ra- 
tion, AvduMU comm(‘nc(‘d, go(‘s on 3*a])idly. Jt docH not nrn ccasr 
hi the, (lark wlnm onre hotjan. llenc(‘ it hapjieiis that ])hotog]‘apjiie 
intjVressibns taken on such jiaper, Avllic-h, Avheii fresh, -an ‘ very 
shar]) and boay.tif\d, hide by keeping, visibly fi'om day to day, 
howiwer careiully jireserAed from lv;ht. Thvy re(|ujre from 
diiilf an hour to an hour to complete, accoi’ding to tlu‘ sunshim*. 
Mydrh'»date of jiotash cauti(Uisly*ap])lied retai-ds (^onsiderahly, but 
does not ultimately jirevent, this sjiontaneous discharge. 

“Ce/uumn Trm Wrrkd AVor/.s; Mathlohi (oinaa. — Paper stained 
Avith the tincture of i^iis ilowiT is changc'd to aAdvid scarh‘t by 
acids, and to giAvii by alkalies ; if ammonia l>e used the red 
colour ;s‘jvstor(*d as the aminoniK cA aporates, proving the absence 
of any acid (juality in the colouring matter sulliciently emugetie 
to coerce the elastic force of the alkaline, gas. Sul])hurous acid 
Avhitens it, as doi‘s the alkaline sul})hites ; but this (effect is 
transicait, and the i-ed colour is sh>w)y restoiA'd# by fre(‘ t‘xposur*e 
to air, (‘specially Avith tl^cMiid of light, whuse inliiuaicc* in tliis cas<‘ 
i^i the more remarkable, being ('xactly the reverse of its (ordinary 
action on this colouring jirinciple, Avhich it destri^ys in‘ecoverablA> 
as* al)OAX‘ stated. Tlu^* following (‘xperiinents Avere made to trace 
and illustrate this curious change: — 

Two photographic copies of engravings taken on papiT tinted 
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wit}i tliis colour were placed in a jar of sulpliiirous acid jjas, l>y 
which they were completely whitened, and Jill traces of the })ic' 
turi'S ol)literated. They were then ex]>oscd to fret* air, the one 
in th(* tl»i*k, the other in sunsliilic. Balh recovered, but the 
former much more shnvly than the latter. The I’ostoration of tin* 

] picture ex post'd to the sun w’as completed in twenty-four htnirs, 
that in tlu* dai'k not hill after ajajise of two or thrt‘e days. 

“ A#'li])of ^ht* stained jiaper was wettt*#! with liquid sulnhu- 
rous acid, and Ifiid on hlotting-juipt'f similarly wettt^d. -Being 
tlini erosse<l with a* stri]) of hlack j).‘'q)er, it was laid hetweeii 
^da>s ]»lates find ((‘ViqKU-ation of the acid being thus ju’cveiited) 
wa> t'xposed to full- suiishint*. After some time tlu^ i*t‘d colour 
(in spite of the preseiice of tlft* acid) was considerably restort'tl 
in the poilion exposed, while the wl*f>le of tin* portion cr)vert*d 
by tin* l)l‘4^*k [)a2)er rt*mained (of eourst*) j)erft*ctly whift*. 

Slips of ])aper, stained as above,*wt‘re placetl undt‘i*a rect*iver, 
bt'side a small ca]»sulo of litpiid sidjdiurous acid. When com- 
]»letely discoloured, they were suhjt'cted (on vaiious occasions, 
and afttT various h'Ugths of (‘xposure to tin* acid fumes, from 
half an houi* to many days) to the action of tin* spectrum ; and 
it wa'< found, as indeed I had expecti*d, that t]j.e redoraiton of 
rolnur ir((s opomtei! hjj ntijs coiivplc.inentat'j/ to tJt.oHd iHiirh drdrvy 
'it in. the ndtonil data (f the paper ; the violet i‘ays being chiefly 
active, tln^ blue almost ecjiially .so, the given little, and the yel- 
low, orange, and most refrangible red, not at all. Jn one expes 
riment a ju*etty-well d(ifiirf(*d ifd solar image was diU’(*lop(*fi* 4 )y 
ihi^lcad refrangible r(‘d rays als<>, beinuf precisely those* for which, 
in the unprt*])an*d j)aper the disccflourtng actimi^is al)i-u])tly cut 
off. ilat this spot I never succe(*d(*d in rtjprodueiwg ,^and it 
ought ah(i to be mentioin^, thjj^, ajrcording to differ(‘nces«in tW 
prc])aration not (dnuous, the degree of sensibility, genei'ally, of 
the bh'aclnd ]>aper to the restorative action of light, difli're<l 
gi\?atly ; in some cases ;f perc(q)tible red(Jf*uing being ]>rodueed 
in t(‘n seconds, and a coiLsiderable streak in two minute's, while 
ill oih(*is a very long time warf required to produce anv effect. 
The doi-manc}' of this colouring jirincqile, undta* the influence of 
sulphurous acid, is well shown by dropjang a little weak sul])hu- 
ric acid on the paper \>leachcd by that gas, wliich imm(*,diat(*ly^ 
restm-es the red ^olour in a!l its v igour. In like inann(*r alka- 
lies rfjston* the colou>^con v erting it at the saim^ time* into green. 

Pajyacei* orienUde. — The chemical liabitudes of the sulidm- 
rous^acid render il'highly^ probable that its action in imTucing a 
dormailt state of the colorific principh^ consists i]i a partial 
dooxidiz(‘ment, unaccoinpanfed, howevt*r, with di.sorganizaXion of 
its molecules. And this vdew is coiTobonited by the .similar ac- 
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tion of alcohol ali/jady spoken of j similar, that is, in kind, 
though less comj)lc|jC in degree. Moit commonly, vegetable 
colours, weakened by the action of alcohol, ar(^ sj)eedily restored 
on the total evaporation of thb ingredient. But oiiii remarkable 
instance of absolute dormancy induced by that agent has oc« 
curred to me in the case of Fa-paver orie-tdale^ a flower of a vivid 
orange colour, bordering on sjarlet, the coloiirir.g matter of 
w2iich is nob extractable otherwise than by alciohol, at.d t}K‘u 
only in a state so complete^ly masked as to impart no more than 
a faint yellowish or pinkish hue to paper, 'V^hich it retains ^vhen 
thoroughly dry, and apparently during any Jength of time, w ith- 
out percei)tible increase of tint. If a^ any time, how^ever, a 
drop of weak iicid be applied to jiaJVer prepy-red with this tincture, 
a vivid scarlet colour is iuimediately d(iveloped \ thus demon- 
stating t8c continued though latent existence of thr colouring 
j)rinci])le. On observing th'is, it occurred to me to inquire wl»e- 
ther, in its dormant state, that principle still rctainc^d its sus- 
cejitibility of being acted on by light, since the same powerful and 
delicate agent which had been shown, in so many cases as to con- 
stitute a general law, capable of disorganizing and destroying 
vegetable colou],;s actually developed, might easily be presumed 
compcitent to destroy the capacity for assuming colour, in such 
organic matter as might possess it, umler the influence of their 
otherwise a])propriate chemical stimuli. A strip of the papiir 
was tliei’efore expos(;d for an hour or two to the spectrum, but 
wijtl:out<iny sensible effect, the A^liole svrhice being ecpnilly red- 
doncid by an acid. As this experiment sufficiently indicated the 
action of lighf, if any, to bd very slow, I next placed a strij), 
j)artly*ooyered, in a south-ciist window, where it remained fiom 
June 11) to August 19, receivin^j the* few and scanty sunbeams 
which that inteiwal ol’the deplorable summer of 1841 afforded. 
When removed, the pait exposed could barely be distinguished 
from the part shade^l, as a trifle yelibwer. But on api)lying 
acid, the exposed and shaded portions were at once distinguished 
by the tissumption of a vivid rd,d in the latter, and the former 
lemaining unchanged. 

“ A mezzotinto picture was now pressed on a glazed frame o\'er 
another ijortion of the same paper, and abandoned on the upj^er 
shelf of a green-house to whatever sVin might opeur from August 
19 to October 19. The interval proved ^(tiie of almost uninter- 
rupted storm, rain, and darkness. On removal, no appearance 
whatettjr of any imi)ressed picture could be discerned, nol was 
ik even possible to teU, the top of the jucture from the botvom. It 
was then exjjosed in a glass jar to ‘the fumes of muriatic acid, 
when, after a few minutes, the development of the dormant pic- 
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turo commcTicod, niid slowly proceeded, disclosing tlie details in 
«i soft and pleasing stylt*. Being then laid hr in a di^awer, with 
f ree aci'css of air, the picture again fiuled, hy veiy slow degrees, 
and on »Taniiary 2, 1842, wiis fotmd quite ohlitorated. Being 
then suhject(‘d to the' acid vatMUirthe colour was reproduced. 

“ Viola odonUa. — Chcm^ts are hyniliar with the colour of this 
now(‘T‘ as a test of acids and alkjjies, for which, however, it seems 
hy no ifieans })etter a<lapted than many othei’Sj less so, ind(‘ed, 
tlian that of the Viofar tricolor, the’ common pui’})le ii’is^ ami 
many <»thers which might tx^ named. It offers, in fact, anotluT 
.and lather a striking instance of the simultaneous existence of 
two colouring ingrc^diouts in the same f!ow(‘r, conqiorting them- 
sr]\(‘,s differently, not .only in* regard to light but to cliemical , 
ag(‘nts Extracted with alcohol, th(» juice of th(‘ violet is of a. 
lieh b]u(‘ rdour, 'which it imjiarts in high jierfeetion to jiajier. 
(exposed to sunshim‘, a jiortion af tin’s colour givavs way ]a‘(‘tty 
rc‘adi]y, hut a residual blue, rather inclining to greenish, resists 
obstinately, and requires a very much long(T exposure (for whole 
vveeks, indeed) for its d(‘sti*uction, which is not (‘ven then com- 
j>l(‘te. Photogi-aphic impressions, therefore, takcui on thispapcT, 
tlioiigh very ju'ctty, are exceedingly t(‘diousin their pnqKU’ation, 
it' we would have the lights sharjily made out. 

Sparaxin tricolor var. — Stlrnnlatuaj Effects of Ahdies . — 

Among a gr(*at many hybrid varieties of this genius, lattdy for- 
warded to me from th(5 Cape, occurred on(‘ of a vmy int(‘ns(^ j)ur- 
]*lish-bi*own colour, Tiearly^hlaclc. The ahuiholie extract of This 
flower ill its liquid state is rich crimson^ no wn. Spri*ad onjiapm*, 
it imparted a d.yk olive-gij*en colour, '^diieh jiroved pcnfcctly in- 
sensible to very prolonginl action, either of suiisbinr dr the 
>]>ectrnni. The addition of carb#naf*i> of soda (dianged the rolou. ' 
of this tincture to a good green, slightly inclining to olive, and 
wliieli imparted the same tint to jiaper. In this stat(‘, to my 
sui prisc^, it manifested raflier a high degret of photographic sen- 
sibility, and gave very pretty factures with a day or two of (‘x- 
p<>surc to sunshine. When jirejJired with the fresh juice tlna-e 
is hardly any residual tint, but if the pajier be kept, a great 
amount of indestructibly' yellow remains outstanding. 'Idie ae- 
lion is eo^dimxl chiefly to the negative end of the sjx'ctrurn; all 
l)iit the first five six part.s beyond.the yellow show' little more 
than a traee of action.*, A j5iotograph •inqiresst'd on this pajier 
is i-eddeued by muriatic acid fumes. If tlien transferred to ai^ 
*atiiios])here of ammonia, and xrhen super-saturated the exfxess (»f 
alkali aflowed to exhale, it is, fixed, and of* a dark gn*en colon c. 
Both the tint and sliaqmess of the picture, however, suffer 
in this process. 
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Red Poppy : Pmiaver Rlieiim ? — Among the vegetable colonrs 
totally destroyed bl^^' light, or trhich leave no I'esidir^J tint, at 
least when fresh jfrepared, j;)erhaps the two most rich and 
beautiful are those of the red poppy and the double pm-ph^ 
groundsel ( Hemmio fiph'iidens ) . The former owes its ]*ed colour 
iIl all probalulity to free cjirbonic acid, or some other (as the 
acetic), completely expelled by drying : fot* the colour its tinctui-e 
iiiipa-its to ])aper, iifstead of red, is a fine bliio very slightly 
vei-ging on slat(>-blue. But it has -by no means the ordinary 
chemical characters of nine vegetable Cfftours. Carbonate of 
soda, for instance, does not in the leai*.t degi*eeturn tlie (‘xprossed 
juice green ; and when waslied Avith the^nixture, a })ap(a* lesults 
of a light slate-grey, hardly at all inclinbig to green. The blue 
tincture} is considerably sensitive, and from the richiuiss of its 
tfuie and the absemee of rc}sidual tint, paper staivv'd with it 
affords jdiotographic im])ressions of gi-eat beauty and sharj)ness, 
some of which will be found among tlie collection submitted 
with this paper for inspection. 

Hmecio splendens. — This flower yields a rich purple juic(} in 
great abundance and of surprising intensity, Nothing can 
exceed the rich 4iud velvety tint of paper tinted while it is fresh. 
It is, however, not veiy sensible to light, and many 'weeks ari} 
necessaiy to obtain a good photograjbic impression.” 

In the progress of rny own researches on this subject, I found 
that the green colouring matter of the leaves of Iniibaceous 
pla’fits, When spr<}ad ujion pap(;r' chaugud with tolerable ra])idity 
wlniii ex])osed to smisiiine. There are, howevTr, some \'ory 
curious })oiiits connoct(}cr with the j)honomena/>f these changes 
which demand a far more extensive investigation than tbey have 
yet n-ceived. 

I find 1/hat the juices taken from the leaves in the sjuing, 
change more rapidly than when expressed from the same jdants 
ill the autumn j and-i>the juices of those floAvering plants whit*h 
luave been cultivated under the artificial circumstances of 
a store-house, or conseiwatory, are more readily affected than 
such as are grow n in th(} open air. Many of the experiments 
just described furnish veiy instruct! ve , examples of tiie ojx'ra- 
tions of the solar rays upon organic bodies, from wiiich avo may 
deduce important truths connected S\ith natin^il phenomena. 
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MISCEIXANEOUS PROCESSES. 

Sv.cj'ioN L— Mr. Ponton’s* Process. , (Bichromate of 

J'OTASH.) * 

ITndfk the general term of *lic Cliroinatype, I would ]R*opos(' to 
»iiiehul(‘ all those pj’occ^ses which involve the use of any of the 
sjilts of chromium. Iv was cy^igiiially introduced to distinguish 
a particular process Athich 1 discovered, and published at the 
nu'cting of the British Association 5it Cork, in August 18t3; 
hut it a]»f>(‘ars very oonvenieut t (4 ado])t the ])rincij)l(‘ intro- 
duced hy Sir John Herschel, of grouping the phenomena of 
])hotogra[»hy under sj)ecial terms deriv(‘d fi-om the most jn’ominent 
clK'iuical ]>reparation (‘m}>loy('d. 

Tlien^ are many ] reparations which are atfc'cti'd hy light in a 
similar manner to the salts of silver. Several have h(‘en tri<.‘d as 
j)h()t‘?»gra])hic materials, hut as yet without miftdi succ(‘ss, with 
tli(^ exception of the hichromate of potash, which was first, an- 
nounced as a useful photographic agent hy Mi*. Mungo 1‘onton, 
ill the Edinburgh New l*hilosophical Jouiiial ; from which I 
quote Mr Ponton’s own accouiiUt. 

‘AVhen paper is immt^r?>ed in the IJchromatc of i)ot{ish,*it is 
powerfully and rapidly acted on by the sun’s ryys. Wlnui an 
ohj(‘ct i*laid in«the usual *vay on this jiaper, the jiortion meposed 
to the light s]»eedily becomes tawny, passing more of l(‘ss into 
a deep orange, according to thc^stiength of the light. TlTcj por-* 
tion covered hy the object retains the original bright yellow tint 
which it had before exposure, and the object is thus reja*es(‘nt(*d 
yt'llow upon an orange ground, there hein{^ several gradations of 
shade, or tint, according to tke^greater or less degree of trans- 
parency in the different parts of the object. ‘ 

‘‘ In this state, of course, the dmwing, though veiy bcantifid, 
is evanescent. To fix it, all that is reipiired is cai*efii] immoi'sion 
in water, when it will be ^ound that tho.se jiortions of tlie srdt 
which have not becm acted on by the light are j*eadily dissolved 
out, while those whiclr have been ex]»dsed to the light are com- 
j>letejy fixed on the paper. By the second process the oljject-i^i 
obtained white u])on an orange giTuind, and quite pca rnanent. If 
exposed for many hom*s together to strfiifg sunshine, the colotir 
of the ground is apt to lose in depth, but not more so than most 
other coloiming matters. This action of light on the bichromate 
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of potash differs froifi that upon the salts pf silver. Those of the 
latter which are bla(ikened by light are of themselves insoluble 
in water, and it is difficult tOcimprcgnate paper with them in a 
uniform maniKjr. The blackening seems to be caused by the for- 
mation of oxide of silver. 

In the case of tlie bichromate of potj^nsh, again, that salt is 
exceedingly solul)le, j^nd 2)aper tan be easily saturated ’s^ith it. 

" The agency of light not oply changes its colour, hut deprives it 
of solubility, thus rendering it fixed in the* paper. This action 
Ji})pears to consist in the disengagtijient of free chromic acid, 
which is of a deej) red colour, and which -seems to combine with ‘ 
the paj 3 er. This is rendered move probfible from the ciicum- 
stance that the neutral clu’omate exhibits no similar change. 
The best mode of j)re})aring paj)er witli bichromate of potasli is 
to use a saturated solution of tha.t sjilt ; soak the i)a.jier well in 
it, and then dry it rapidly at a brisk fire, excluding it from day- 
light. Pa2>cr thus j)repared acquires a dee]) orange tint on ex- 
posure to the sun. If the solution be less strong, or the diying 
less rapid, the colour will not be so deep. A pleasing variety 
may be made by using sulphate of indigo along with the bichro- 
mate of potash, ‘the coloui* of the object and of the paper being 
then dificrent shades of green. In this way, also, the object 
may be represented of a dai'ker shade than the ground.” 

Pa})er j)repared with the bichromate of potash, though as 
sensitive^as some of the paj)ers prepai*ed with tlie sfilts of silver, 
is much inferior to most ef them, ami is hot sufficiently' sensitive 
for the cameir. obscura. This ]>a])er, however, answers quite 
well for taking drawings from dried jdants, or foi co])ying prints, 
^ts great recommendation is its cheapness, and the facility with 
whiclTit can be prepjxred. The phice of the bichromate of potaslj 
is about two shillings per j)ound, whilst the nitrate of silver is 
five shillings the omice. 

As the deep orange 'ground of these pictures prevents the per- 
meation of the chemical rays of light, it is very easy to procime 
any number of facsimiles of an engraving, by transl'er from tluj 
fii*st negative photograph. The correct copies have a beautiful 
sharpness; and, if carefully managed, but little of the minute 
detail of the original engraving is lost. 

A photograpliic ]>a]}er prepared with the bichromate of 
potash of another kind is described by M. E. Becquerel. H(j 
state?; — It is sufficient to steep a paper prepared in Mr. Ponton’s 
manner, and upon which there exists a faint copy of a dnivdng, ' 
in a solution of iodine in alcohol, to wash this paper in alcohol, 
and then dry it : then the pii-ts which were white become blue, 
and those which were yellow remain more or less clear. 
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M. E. Becquerel has pursued hLs investigajions into the action 
of the chromic acid on organic compounds, and has shown that 
the mode of sizing the jiapers influences *their co]or<ition hy 
light, and that with unsized paper coloration is eflectc^d only 
after a long time. Perceiving that the principal reaction rt*- 
sulted from the chromic acid contained in the bichromate of 
potash, ^on the starch m the sizcbof the paper, it occun*ed to M. 
E. Becquer(^l, fhat, as starch has the j^ropei-ty of fonning with 
iodine a combinatioi^ of q^vciy fine filue colour, it should pro- 
duce deep shades of that tini, whilst the lights still remained an 
'ora nge-y ellow. 

His method of proc ^eaing^^s to spread a size of starch veiy 
uniforudy over the surface of the j)aper. It is then steeped in 
a w(\‘ik alcoholic solution of iodiiie, ti^d afterwards washed in a 
gr(‘at quaiflity of water. By this immersion it should take a 
veiy fine blue tint. If this is unimrm, the i)ai)or is considered 
fit for the experiment; in the contraiy case it is sized again. 
It is then steeped in a concentmted solution of bichromate of 
potjish, and pressed })etween folds of blotting-payxjr, and dried 
near tin* lire. To be effective, it should be very dry. 

now fit for use. When the copy is effected, which re- 
quires ill sunshine aliout five minutes, the jihotograph is washed 
and dri(id. When dry, it is steeped in a weak alcoholic solution 
of ioduie, and afberwai-ds, wlien it has remained in it some time, 
it is washed in water, and cai^efully dried with blotting-paper, 
but not at the fire, for At* a little below 100® Eahr. the ccnnbi- 
nation of iodine and starch discolours. ^ 

If it J)e oonaidered tlu^t the drawing is not sufficiently dis- 
tinct, this immersion ma^ be repeated several time!?; for by 
this means maybe obtained the intensity of tone thafis de-' 
sired, whic-h intensity can be changed at will by employing a 
more coneentmted soluti^on of iodine. 

When the jiaper is dam^i, the shades ale of a very fine blue, 
but when it is dry the colour Jbecomes deep violet. If while 
the drawing is still wet it be covered with a lawyer pf gum 
arabic, the colour of the drawing is greatly preserved, and more 
beautiful when it is dry. When* a paper is thus jirejiared, it 
loses at fijst a little of its tone, but it afterwards preserves its 
violet tint. 


Section II, — The Chromatype. 

This pre^cess, devised by the author, is a pleasing one in its 
reshlts : it is exceedingly simple in its manipulatory details, and 
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produces very charlaing positive pictures by the first applica- 
tion. The chromatype is founded on the above process of 
Mr. Ponton’s: — * ^ ^ 

One di-achin of sulphate of copper is dissolved in an ounce of 
distilled water, to which is added half an ounce of a saturat(^d 
solution of bichfomatc of pcxfcash ; this solution is applied to the 
surlac() of the paper, and, when ‘Iry, it is fit for use, and ra^y be 
‘kopt for any length of tiipe without spoiling. . When exj)Osed 
to sunshine, the first chapge is to a di^ll brpwn, and it* checked 
in tliis stage of the process we get negative picture, but if the 
action of the light is continued, the br^>wniiig gives way, and- 
we have a jiositive yellow picturtj^on a white ground. In either 
case, if the paper, when removed from tiie sunshine, is washed 
over with a solution of nitfate of silver, a very beautiful j)ositive 
picture results. In j)ractice, it will be found advaih-agoous to 
allow the bleaching action to go on to some extent ; the picture 
resulting from this will be clearer and more defined than that 
which is procured when the action is checked at the brown 
stage. To fix these pictures it is necessixry to remove the 
nitrate of silver, which i« done by washing in pure water: if the 
water contains any muriates the picture suffers, and long M)ak- 
ing in such water obliterates it, or if a few grains of common 
salt ai*o added to the water, the aj)parent destruction is veiy 
rapid, The ))icture is, however, capable of restoration ; all that 
is necessary being to expose it to, sunshine for a (plainer of an 
hour, when it revives; brt instead ol being of a red colour, it 
becomes lilac, the shades of colour depending u})on the quantity 
of sjxlt. used to dccom})Ose the clu'omate of silver which forms 
the shadow parts of the picture. 

Mr." 'Bingham remarks on thiJ? process, that if we substitute 
sul]>hatc of nickel for the sulphate of copper, the paper is more 
sensitive, and the picture is more clearly developed by nitrate 
of silver. 

The following modification ofi this process possesses some atl- 
vantagas.’ If to a solution of the sulphate of coppei’ we add a 
solution of the neutral chromate of potash, a very copious brown 
precipitate falls, which is a true chromate of copper. If this 
precipitate, a,fter being well washed, is added to water acidulated 
with sidphuric acid, it is dissolved, and a dichromatic solution is 
[‘ormed, which, when spveiul u])on paper, m of a pure yellow. A 
^^iar^^.^bort exposure of the jmpci-s washed with this solution is 
juite sufficient to discharge all the yellow from the paper, and 
njive it perfect whiteness. If an engraving is to be copied we 
[)rocee‘d in the usual manner; and we may either bring out the 
picture by placing the paper in a solution of carbonate of soda 
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or potash, by which all the shadows are ijepresentod by tbo 
chromate of copper, or by washing the 2>Jiper with niti-ato of 
silver. I^may sometimes ha])2>en that, owing to delicieiit liglit, 
tlie 2)liotogiaj)h is darkened all over when tlie silver is a])2>lie(l : 
tliis colour, by keeping, is gmdiially removed, and the 2>h‘tiii*e 
conu‘s out clear and shar-j). • • 

If the chromate of co2)2)er is dissolved in ammonia, a beautiful 
given* solution fesults, and if a2iplied to 2)aper acts similarly to 
those just described. ^ 

The chromaty])e 2^jctures,»under ceitain conditions, aflbrd a 
.beautiful exani2)le of t^io cljanges which take 2dace, slowly, in 
tlie dark, froiii the combined^^)2>eratioiis of the materials em- 
|)loy<‘d. 

if wii take a c]iroinaty2)e 2>i<^ture ;tfter it has l)ecn deveh)2)ed 
by thc‘ agi^icy of either niti*ate of^ silver, or of mercuiy, and 
place it aside in the dark, it will be found, after a few weeks, 
to have darkened considerably both in the lights and shadows. 
Tliis darkening slowly increases, until eventually the 2>kitur() is 
oblitcj’ated beneath a film of metallic silver or mercury; but, 
while the picture has been fading out on one side, it has been 
devei#>2>iHg itself on the other, and a veuy 2)leasiitg image is seen 
on the back. After some considerable time the metal on the 
front gives way again, the 2)a2)er slowly whitens, and eventually 
the imagt) is 2H*esented on both sides of the of equal in- 
tensity, in a good iieutral tint ^ ground. Tlu‘se 

results, it svill be remeiAlfered, arc of a very similar cfiaraciter 
t(j those alrc'ady described as 2^ecuUar to the am24bity2)C 2>focess 
of Sir Jtjm Ilei^chel. 


Section III. — The Ferrotype. 

This 2a’ocess, which is c3* remarkable sensibility, was discoveic<l 
by the author, and 2>nblished in the Ath&iiamni, under tlui iiaiiK; 
of the Energiatype ; but from a desire to grou2) all those jijctures 
under a general head into w^hich iron salts enter as an element, 
the 2>Peseut name is preferred. ifThe 2>re2}aration of the 2>a2>er 
is as follows: — Good letter-2)a2ier (Whatman’s is the best) is 
washed over with the following solution, viz. : Five gi’ains of 
succinic acid (it is imfi^rtaiit that sucoiiyc free from any oil of 
anibey, or adventitious matter, should be obtained) aie ty) Jjp . 
•dissolvc^l in one fluid ounce of water, to which are added about 
live grains of common siilt, »uid half a dPachm of mucilage 6f 
gum arabic. Wlien dry, the 2>fipei* is dra\vii over the suifice of 
a solution of sixty firrains of nitrate of silver in one ounce of dis- 
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tilled water. Allojved to dry in the dark, the paper is now fit 
for use, is of a pure white, retains its coloiu*, and may he pie- 
served for a considerable time in a portfolio, until wanted for 
use. 

The preparation of this paper is by no means difficult, but 
requires care and attention. • The soiiitioiis must be aj)p]icd very 
equally over the paper, which should be iiiiinediately hnng u])on 
**a»fraine or clothes’ horse to dry. Extrenn^ care ^nnsl be takcai 
that the paper be not exposed to light, aftey the nitrate of sih^er 
solution has been applieti, until reqidred foi use Many oi’ 
disappointments experienced by the V^xperim enters on llie ener- 
giatype are occasioned by a neglect cf this prt'carition ; a , 
although no apparent effect may have been produced by tli- ex- 
posure, tlie clearness of the subsetjui-nt picture will be serio tsly 
injured. The succinic acid^^mnst also be veiy ]nire.^ We si. all 
now briefly describe the method of ajqdying tliis ]>r.»ce'JS to tL(^ 
diflTerent purposes for which it is best adai)t</d, ]»reniising : 
the varying circumstanc(‘s of time, place, and light, will rtmdta 
necessary such modifications of the following dirt'ctions as 
experience of the operator may suggest. As a general luh , an 
open situation,*' sunshine, and, if* possible, the morning-f snn, 
should be preferred, as the image is sharper, and the (colour 
produced more intense, and less aflected by the subsequent 
fixing process. 

Tn the camera, for a building, or statue, an exposure of half a, 
miiAite'in strong sunshjxie is usually f^dfficient ; for ‘a ])orirait, 
taken under ^ordinary conditions, two or three minutes ai*c 
required. 

Wliemthe paper is taken from the camera, noLliing is visibh^ 
’*up()n*?t ; but by atteiuling to the following directions the latent 
picture will quickly develope itself. Having mixed together 
about one drachm of a saturated sob tion of prol osulphate of Iroi^ 
and two or three dracliins of imiciJt (feoj ipnn <0 ahi<\ pour a sm.all 
quantity into a flat dish. Passf the prepared side of the ])fipi‘i‘ 
taken from the camera rapidly over thi'- mixture, biking ^ai*e to 
insure comidete contact in every' jiari. If the ]'apet has beam 
sufficiently impressed, the picture wdll almost immediately appear 
and the further action of the iron must he stopped by the appli- 
cation of a soft sponge and* plenty ^f clean w ioter. Should the 
image not appear imm<;\diately, or be iinjicrfeet in its details, the 
•ixOlk solution may be allowed to remain upon it a short- time ; 
but it must then be kept disturbed, hy^ rapidly^ but lightly hrush- 
iiig it up, otherwise numerous black specks will form and 
destroy the photograph. Great care should he taken that tlie 
iron solution does not touch the back of the picture, wliich it 
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will inevitably stain, an(^, tlie picture being ‘a negative one, be 
reiulored useless as a cojiy. A slight degree of heat will assist 
the deved^)rnent of the imag(^ whpe the time of exposure has 
b(‘en too short. 

Tlie ])icture sleaild be carefully washed to take off any super- 
fieijil blackness, ..id may Uien bo permanently fixed ])y Innug 
>M,ked in water to wJii a small #] nan tity of ammonia, or, bettei* 
stilJ, Jiv |>'/..n]j)Jifte. «*f ^oda, has Ixnm added*. The j)aper iniis^ 
ii,^iin be II soaktai pi eh'an watei’, to clear it from the solubh^ 
sih'. and mav then lx- dried#,nd ]>ressed. 

t ropi s of ])rihts, fe}fthei*s, leaves, ifee., may be taken on 
tl.M su ‘< .t!ited pi per I y ex])(^;^ing them to the light in the 
niL irain- . until tlft^ margin of the prepared ]>aj)er, which 
do Ik- it d imccven'd, Ix'gins to clfhnge colour very slightly. 
'<■ to .j(‘ eopii.l is thi(k, tlp‘ surface must be allowed 

. . -siaii' a dart. . tint, or the liglit will not have penetrated t<» 

ihe p‘(]M‘]* 

1 (‘o])i(‘s of tin* earn eiu m‘gati^•es ani jirooured in th(^ 

• MI', maiiiK'r as the eo]»ie- (f tin* prints, etc., just described. 
JiiNtt'ad, In.Avev'er, of using tlie iron solution, the paper must be 
e.\[ios^<i to the light, in the fraim‘, a suHicient time to obtain 
]MTftK-t eopi(‘s. Tluj jirogress of the jiictuni maybe observiHl by 
Lurning n]. the ccaner of tin* jiajier, and, if not sufficiently done, 
nplaciiig it exactly in the sari- position. They should be fixed 
v\ it ii }iy])osu]]»hite, as befoix* dir(i|[^ted. 

At tJu* meeting of the 5 >f’iti.sli Asso''h\tioTi at York in I 

.^l lowed, by a series of 2)hotogi’a]>l’S, that the pxptosul2)hate of 
ii'int wasjnost elective in ^evidoping any ]>hotographic images, 
<.*n whatever argentiferous^ priipai-ation they may liavtiMieiiU re- 
'-'‘i\e(b Every subseijuent rei^utt has shown that with itftijier 
ear<‘ it is the most em*rgetie agent for developing with which we 
ae piaiiit 'd. The difl^ndty of obtaining, and of preserving, 

' ■ di fi.‘e of ai,v })eroxi(ir or a basic salt which falls as a 

" - e t. v,.ll(,vv powder, has been thc‘ jnincipal cause why it h<as 

'■ 1' g'-ne* ally eii! ployed as tin* gallic acid: this'ejan be* 

r- b> ad-lla^ a f{;w d;-o])s of sulphuric acid and some iron 
ii> M the Solution olii the protosuljihate of iron. 


Section . — The Catalysotype. 

This process of Dr. Wood’s is capable of producing pictures 
of superior excellence. Owing to the incoAstaney of the iodine 
comptainds, it is a little uncertain, but, care being taken to in- 
sure tlie same degree of strength in the solutions, a veiy unifoim 
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good result may be); obtained. The process and its modifications 
are thus described by the inventor. 

“ Let w(ill -glazed' 2)aper (I prefer tliat called wov^ post) be 
steeped in water to which hydrochloric acid has been added in 
the proj)ortion of two drops to three ounces. When well Avet, 
let it be washed over with a mixture of syrup of iodide of iron 
half a drachm, water tAvo draclMms and a lialfi tincture of iodine 
one drop. ’ 

“ When this has remained on the pa]>er,for a few minutes^ so 
as to be imbibed, dry it lightly wiirh bibulolus p<a])er, and bc‘iug 
removed to a dark room, let it be Av^jishcjd 6ver evenly, by ineaiii-^* 
of a camel-hair pencil, Avith a sc^ution of nitrate of silvcT, ten 
gi'ains to the ouncci of distilled water. The paj)er is now ready 
for the camera. The soo'/ier it is used the better ; as wh(‘n the 
ingredients are not rightly ;nixed it is lialde to spoikby keeping. 
The time I generally alloAV the pa]x;r to be exj)osed in the 
camera varies fi*om two to thii’ty seconds ; in clear weather, 
without simshine, the medium is about fifteen S(‘Conds. \\^ith 
a bright light, the picture obtained is of a rich broAvn colour ; 
with a faint light, or a bright light for a very short time continued, 
it is black. For portraits out of doors, in the shade on a clear 
day, the time for sitting is from ten to fifteen seconds. 

If the light is strojig, and the view to be taken extensive, the 
operator should be cautious not to leaA^' the paper ex])OS(.‘d for 
a longer j)eriod than five or six, seconds, as the picture will a})- 
jieai*’ confused from all pi’Hs being e^jually acted oh. In all 
cases, the shgj-ter the time in Avhich the lecture is taken the 
better. , i 

When the paper is removed froiji the camera no pictures is 
visiWe. However, wlien left ^n the dark, Avithout any other 
})reparation being used, for a period which varies Avith the length 
of time it was exposed, and the strength of the light, a negative 
picture becomes gradually devclo])ed, imtil it arrives at a state.* 
of 2;)erfection which is not attained, I think, by j>hote>gra])hy 
•^)roduge*el by any other process.* It Avoulel seem as if the salt 
of silver, being slightly jdfected by the light, though not in a 
degree to produce any visible effect on it if ale)ne, sets u]) a 
catalytic action, which is extended to the salts of iron, anel Avhicli 

* The picture, wlien developed, is not readily injured by exposure to rao- 
^ dr r^ e light ; it ought, however, to bo fixed, which may be done by washing it 
with a solution of bromide of i)otassium, fifteen or twenty grains fo the ounce,, 
iodide of potassium, five grains to the ounce. It may either he applied witli a 
camel-hair-pencil or by immersion. . The picture must then be well washed in 
water to remove the fixing material, which would cause it to fade by exposure 
to light. 
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contliuios {ifter the stimulus of the li^ht is witlidmwn. Tlie 
cululj^sis whieli then tates place has induced mo to name this 
j>r()cess, f(ji' want of a better word, the Cjftalysotype. Sir J. 
111^1*801101 and Fox Talliot have remarked the sarnie fact with 
n'gard to other salts of iron, but I do not know of any process 
being employed for photographic purposes, which depends on 
Ibis action for its development, <4xcept my own. 

^fy®i‘(‘ason for using tlie muriatic solution ])revious to wasliin^ 
with the iodide of iron is this : 1 was for a long time tormmjted 
by se(‘ing the pictui’es spoiled by yellow patches, and could 
not i <‘medy it, until •! obsefrved that they iresented an apjx'af- 
ance a^ if that portion the njtratc of silvea* which was not do- 
C(»ni])osed by the iodidt# of iron had Howed away from the part. 

T then r(‘collected that Sir J. H(rt% 3 hel and Mr. Hunt liad 
])rov(‘d tha 1 > iotbd<^ of silver is not veiy sensitive to light, unless 
some fj ce iTiti’ate be present. I accordingly tried to kee]) both 
togetlier on tin; 2)aj>er, and afbr many plans had failed, 1 sue- 
ee(‘(h (l hy steeping it in the acid solution, which makes it fi’eely 
and e\ enly imbihe wbatever Jluid is j^resented to it. I am sun? 
that its utility is not oontiiied to this effect, but it was for that 
jmrjxiiM* that 1 first employed it. • 

JMy reas(»u for adding the tincture of iodine to the syrup is, 
111 at liaxing in my first t‘X])erimeuts made use of, with success, 
a svnn> that had ])eeu for some time prci)ared, and afterwards 
rcanarking that fresh syru]) did^not answer so well, i examimul 
both, and found in the iiL»nm‘r a lit+^e free iodine ; I therelbi-e 
added a litth? tincture of iodine with much l»i^jefit, and now 
always use it in^(]uautities^>r()portioue (1 to the age of the syru]). 

‘* Th(‘ following hints will, I think, enable any ex])enftieiitcr to 
]k‘ succ(‘ssful.iii producing ^ood pictures ly this proc(?ss. i‘ll*tli(! 

])la<‘r. the pa]icr used should be that called wove ]iost, oi* 
\v<‘ll-glaz( letter paper. MTieu the solutions are a],)plied to it, 
it slionld not iminediatciy indabe them tlioroughly, as would 
liappcn with the thinner sorts ot* paper. If the a(;id solution is 
tno .-tr(jng, it ]>roduccs the very effect it was originally mtcij(h‘d 
to o\ (.‘jvoni(‘ • that is, it produces yelloyv* 2>atches, and the ])icture 
itM‘lt‘ i.s a light Imick tjohiur on a yt?l]ow ground. Wlam the 
liiirtuit' ('f iodine is in excess, partly the same results occur ; so 
that if this cilect is visibh* it sliov-s that the oxide of silv(;r 
whioh is throw n down^s })artly re-dissoiV(;d by the excess of acid 
'and iodi]ic, and their (piantities should be diminished. On, .the 
cniitrjuy, if the silver solution is too strong, the oxidt? is dep^ 
sit(‘d itt the dark, or by an ^*xc(‘cdiiigly W(‘ak light, and in this 
ra.M* blackens the yellow parts of the ])icture, wdiich destreys it. 
When this effect of blackening all over takes place, the silver so- 
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lution should be weakened. If it be too weak, the paper remains 
yellow after exposure to light. If the iodide of iron be used 
in too great (piaiitify, the picture is dotted over with black s})ots, 
which afterwards change to ‘white. If an exoess ot nitrates of 
silver be used, and a photograph immediately taken before the 
deposition of the oxide takes place, there will be often aftei- some 
time a positive picture formecUon the back of the negative one. 
-The excess of the nitrate of silver makes the papc.r blacker where 
the light did not act on it, and this penetrates the paper ; 
whereas the darkening produced bj; the light is confined to the 
surface. The maximum intensity oi the spectrum on the paper 
when a prism of crown glass is ijsed, between the indigo and 
blue ray. The difference of effect of a strong and weak light is 
beautifidly shown in the action of the spectrum : that part of 
the paper which is exposed^ to the indigo ray is coloured a nxl- 
dish brown, and this is gmdually darkened towards either ex- 
tremity, until it becomes a deep black. 

I have not had many 02)portnities of experimenting with 
the catjilysotype, but it cei'tainly promises to repay the trouble 
of further investigation. The simplicity of the process, and the 
sensibility of the paper, should cause it to be extensively. ust‘d. 
It has all the beauty and (piickness of the calotype, without its 
trouble, and very little of its uncertainty ; and, if tlie more fi e- 
quent use of it by me, as compared with other processes, does not 
make me exaggerate its facility^pf operation, I think it is liki‘]y 
to be practised successfuy,y ^by the most ordinary experimenters.” 
Dr. Woods s^hsequently ir Je the following addition : — 

Since the preceding ]>aper was, VTitten, 7 have been ex- 
l)eriinenibing with the catalysotyjxj, and one day having liad 
many failures, which ‘was befow? quite unusual with me, I am 
induced to mentioL*. the cause of them, for the benefit of sub- 
sequent expei-imenters. The paper used was very stiff and 
highly glazed, so that the solution first applied was not easily 
imbibed. The blotting paper w,jis very dry and biblulous. When 
using fhe latter, I removed nearly all the solution oi' iron from 
the first, and, of course, did not obtain the desirt'tl n‘sujt. 

“While varying the process in endea^^ouring to find out the 
cause just mentioned, I discovered that the following proportions 
gave veiy fine negative ])ictures, frym which good j)ositive ones 
were obtained : — Tiik(*^ oi syrup of iodide* of iron, distilled wat i‘r, 
Cach^two drachms j tincture of iodine, ten to twelve drops : mix. 
First brusli this over the paper, and after the few minutes, having^ 
fviad it with the blotting juqier, wash it over in the dark’ (before 
lixposure in the ciunera) with the following solution, by means 
of a camel-hair pencil ; — Take of nitmte of silver one inclim ; 
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)>un' water one ounce : mix. Tliis gives a darker picture than 
the original prepanitioi/, and conse(|uently, one Letter ada])tt'd 
for obtoiiiing positive ones ; it also recpiires no previous stei'ping 
in an aei<^.solution. To fix the picture l(^t it he washed first in 
^\ :ltel^ then allowed to remain for a few minutes in a solution of 
i()ili<h' of 2 K)tassium (five grains to the ounce of water) and washiul 
in wat(*r again. The paper I use is the common iinglazed eo])y 
pajier,' hut suet as has a good l)ody. I have tried the sfime 
pa]>er with the Oiiginal preparation, and find it to answer ex - 
cei‘dingly well ; it ddes not require in this case, either, an acid 
solution. The same precau^Tons and hints a])})ly to tlu' amended 
as to the original proces?;; sm^h as, when it blackens in the dark, 
there is too much caustjc us(‘d*; when it remains yellow, or that 
it is studded with yellow spots, too my^ch iodin(‘ ; when marked 
with bla(h^s]»ots, too much iron. It is necessary to miuition 
thes(‘. oil account of the varving stil^ngth of the matei’iids em- 
ployed." ^ 


Section V. — Ferkocyanide of Potassium. 

.\t*the meeting of the Britisli Association at Plymouth in 
1^11, I first dir(icted attention to th(^ use (»f the ferrocyanide of 
[xjtassiurn in combination with the iodide of silver. The; })roc(‘ss 
resulting from this being very im]>ortant in many jioints, the; 
abstract of the; i)a]»er thep i*ead,®as given in the Trausiic^ojiis t>f 
tlie .Sections, is re])rinted. 

The auth(»r having been engaged in experiirfClits on those* 
vai’ieties (V phot (tgra} hie drawings which are formed by the ja-tion 
of tlu; hydriotbc sidts on tluf darkened chlonde of silver, and 'uth 
a vie*w to the remo\'al of the iodide formed by tlu* process from 
the j)a]»er, was led to observe some peculiar changes j)ro(hai‘d 
the com})iu(!d influeneCii of sumshiue and ferrocyanide of 
pvitassium. It was found that the ordinary photographic paper, 
if allowed to darken in sunshine,* and then slightly acted on by 
any liydriodic solution, and, when dry, washed with a solution 
of tlie feri’oeyanide of potius.sium, became extremely sensitive to 
light, ebaugiug from a light browm to a full black by a moiiieiit's 
e\j»osure to sunshine. Folll)wnng out this result, it was dis- 
ec Acred that jierfectly pure iodide of s’lvor- was acte<l on with 
e\ ell greatiT r*apidity, and thus it beeamb easy to form an ex- 
qiiisitcHy sensitivi' photograjiliic paper. 

Tiu* iJiethod i-eeomiiiended is tlie IblhAviiig : — ^ 

Highly ghized letter jiaper is Avaslied over* witli a solution of 
one chachm of nitrate of silver to an oimce of distilled w ater ; 
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it is quickly dried, aud a second time washed with tlie same so- 
lution. It is then, when dry, placed far a minute in a solution 
of two drachms of l^he iodide of potassium in six ounces of water, 
placed on a smooth board, gclitly washed by allowing ftome water 
to flow over it, aud dried in the dark at common tcanperatimes. 
Papers thus prepared may ^ be kept^for any length of time, and 
are at any time rendered sensitive by siUij)]y washing them over 
with a solution formed of one di-achin of theoferrocyanide of 
potassium to an oimee of‘»vater. * 

These papers, washed* with the fcrrocy^biide and dried in the 
dark, are, in this dry state, absolutely ins<msible, but they may 
at any moment be rendered sensitive ]^)y inei*ely washing tliem 
with a little cold cle?in water. * r 

Papers thus prc])ar(jd are remdered quite insensible by beijig 
washed over with the aboA'e hydriodic solution. They art', liow- 
ever, best secured against ‘the actioJi of time by a solution of 
ammonia. 


Section VI. — The Flijorotype, 

So called from* the introduction of the salts of fluoric aci'd, con- 
sists of the following jirocess of manijmlation : — 

f Bromide of jiotassium, 20 gi’ains. 

( Distilletl water . . 1 fluid ounce. 

J FJuoj'ido fll'sodimii \ • 5 grains. 

^Distilled wat ^r ... 1 fluid ounce. 

Mix* a^small quantity of these sdiutions together 'wIk'u tht' 
jni^n’s arc to Ix^ ]|repa.red, antj. wash them once over with the 
mixture, and, wlu'v dry, apply a solution of nitrate of silver, 
sixty grains ^the ounce of water. Tiiese papers keep for somt) 
weeks without injury, aud become iif.pressial with good iniagi's 
ill half a minute in the camera. The iinjiressioii is not sulli- 
ciently. strong wlnm removed from the camera for producing 
positive pictures, but may be rendered so by a secondaiy jiroeess. 

The photograph should first be soaked in water fdr a ti'W' 
minutes, and then placed ujion a slab of jiorcelain, and a weak 
solution of tlie ])roto-sulphate of iron brnshed over it ; the 
picture almost imniediabcly acquires {;\ii intense coloim, which 
should then be stopiietl directly by plunging it into water slitjUtly 
SlPhrulated with muriatic acid, or the blackening udll extend all 
<over the paper. It jnay be fixed by being soaked in water, and 
then dipped into a solution of hy]X)-sulphite of soda, and again 
soaked in water as in the other processes. 
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Mr. Birigliain lias tl^ following remarks on this process, and 
lie givcfc a niodihcd form, into which a new photographic element 
is intro\u*ed: — ^ 

“We lind it is better to add to the proto-snlphate of iron a 
little ac(‘tic or sulphuric acid : this will be found to ])revent the 
darkeiiiug of the lights of.the picUire to a great extiMit, and it 
will bi^ found btitter not to javpare the paper long before it is 
i(‘(piirAl for T*se^ this being one reason why the picture ofU .i 
becojnes dusky on ayjilicratioii of the proto-suljihate. 

“ Th^asoning upon the [ijiueijile that the action of light is to 
ivduce the salts of Silvan* ni the jiajuT to th(^ nu'tallie static, and 
that any substance avhh-h woujd reduce silvtn* would also ijuieken 
the action of light, vv^ w'cre hmI to the following (‘Xp(*riin(‘nt : — 
Tin* jirotochloiide of tin ]>oss(*sses tht‘ ]>rop(‘rty of nMlucing tlu^ 
sjilts hoth ^>f silver and of gold : a jiaper was jirejiared with the 
broniid<‘ of sih'er, and pn‘viously to (‘xposing it to light it was 
Washed over with a veiy wi-ak solution of th(‘ chloridi; of tin ; 
tlie action of light upon tin* ]>aper was (‘xcca'dingly (‘iiei’getii^ ; 
it \N as almost instantaneously bla(tk<Mit‘d, and a cojiy of a print 
was <»btained in a few seconds.” 

Tl-e use of iluorides hasbeem recemtly inti‘odwced as a no\*elty 
b,' SOUK* French phote'graplaTS, but n'ft‘r(‘nca‘ to thi^ author’s 
lifsf'arr/ic/i (ni Litfltf, publisheel in 1 1 1, will distinctly show 

that J was tlie first to employ tlu'se salts, as photographies jige nits. 


Stttion^ JIIromide Su.ver and Mekci’rial Vapoxtr. 

• 

In my first ]iubli elation on *his subjex f, io fb-iffiirs 

T introduced thej folleiwing pi'e -ce'ss, which, altlmugh 
it lias never ye*t been ])r(^ierly xveukeMl out, inve»l\a‘S many jioints 
of inte*re^st : — Sennet exti’ennely ciu’ieuis re'sults, lenl me* t») e'xamine; 
the* e'fiect of the* mercurial VJVliour on the* ])ure pi-e-cipitateel 
ieKlid(*s anil breirnides. 1 was long pt*rplexed with e^xe’*(‘j'dingly 
anonialems re*sults, but being satisfie-d freim ])aitienlar e‘xpe*ri- 
me nts that the*se? rese^\rclie*s promrse‘el to leael to tlie elise^overy 
of a se'iisitive jirejiaratioii, I peivscvered. 

To j)re*])are* t^iis sc.nisiti’''e* pajier we ])r()e^e*ed as follows : — 
Sedect the* iimst perfect* shot ‘ts of we*ll-gla^eel satin ]>fist, ejuite* free 
from .specks eif any kinel. Plae-ing the* sh(‘ed caredully on so.mc 
liarel boely, wash it oven* on one^ siele by means ed‘ a veiy soft 
eame‘r^hair jieneil, with a sehitieni of .*-ixty grains ed* tin? bi'enaieio 
of pedassinm, in twei fluiel e)niie*(*s of distille*d wate*r, jtiml th(*n dry 
it epxie^kly by the fire. Being dry, it is again to he washed over 
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with the same solution, and dried as befc>re. hTow, a solution of 
nitrate of silver, one hundi*ed and twenty grains to tl/'c fluid 
ounce of distilled wa^er, is to he applied over tlie sam9 surface, 
and the j)aper (piickly dried* in the dark. In this state the 
pai)ers may be k(i])t for use. When they are recpiired, the above 
solution of silver is to be cplentifuUy aj)plied, and tlie paper 
placed tvei in the caiiua'a, the greatest cai'(^ l)eiiig taken that no 
day-light, not even t*)ie faintest gleam, falls uj)oti it, TiiVtil the 
mounait wlnai we ai‘e })repared, by feiiioving the screen, to per- 
mit the- light, radiat(;d from th(3 objects we wish to copy, to act 
in producing the picture. After a Vew s(.‘Conds, the light must 
be again shut off, ajid the camei^a removed into a daa-k T*ooin. 
It will be found, on taking th(3 ])aper from the box, that there is 
but a very slight outline, 'Sf any, as yet visible. Place it aside, 
in perfect darkness, until quite dry, then fix it in mercurial 
vapour box, and a]q)ly a very gentle heat to the mercury. The 
moment the mercury vajrorizes, the picture will Ix^gin to develoire 
itself. The spirit lairq) must now be removed for a slioH time, 
and when the action of the mei’cuiy aj»pears to cease, it is to bo 
very cai’ofully fipplied again, until a well-delined picture is 
visil)le. The vaporization must now be suddenly stopixul, and 
the photogi’aph ]*eiii(rved from th<‘. box. The dr’awing will then 
be very Ixuntiful arrd distinct ; but much detail is still cloudiid, for 
th(3 develojrrnent of which it is only necessary to i>lace it cau- 
tiously in the dai*k, and allow it^t<> r'cmiaiii undisturbed for- som(‘ 
hour-^. "^Thei'ti is now an uj^‘X])r-essible charm about the- i)ietur-(3, 
equalling the ^lic^ate beauty '*,,of the daguerreotypes ; but being 
still very susceptibk^ of change, it inyst b(; vieyed Iry the light 
of a taper only. ^Jhe nitrat<3 of silver must now bo removed 
frornrthe paper by w'*]l Aveshkig iri soft water. When the 
pictur*e has b(?(;n drig'j, wash it (piickly over with a soft lirusli, 
di])j)ed in a warm solution of the hyposulphites of soda, and then 
well wash it for some time in the iiiauner directt‘d for the 
ordinriry idiotographs, in order that all the hy}»osulphite may be 
removed: The drawing is now fixed, and we may use it to 
proeur-e positive pictures, many of which may be taken from one 
original. 


Section VII. — Posi,tive Photographs by One Process. 

About the same time Mr. Talbot, Sir John Herschcl, Dr.^^Fife, 
and myself, discoverevl the vtrry remai’kable property ‘^'of the 
iodides in bleaching the diU'kened salts of silver. Many very 
beautiful results may be thus obtained. The manipulatory 
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jmblisliod by Dij. Fife were simple iu their cliaraot(‘r, Imt. 
arj ivt'Aat })y a leiig series of iiiquiric's. It is now ([uite easy to 
]>r(‘p{iro\>]iotograplHe ])apers, on ^^dlieh the iodine solutions shall 
aet with perfect uniformity : — 

C^Soak the j)aper for a few minutes in phosphate or muriat(' of 
soda, removing with a^soffc brush any air bubbles which may foj-ni 
< )n it. Tluj suj)orfluous moisture tnust 1 u* wipi‘d ( )lf w ith very cl(Nin 
eoltchi' cloths, •a^id the papers dri(*d at common tem])ei*ature.^. 
Wlien diy, the ])a]x^* must be ])inned out on a board, aiul the 
silver solution sjavad ovi'^it, boldly but liglitly, with a v(‘iy 
soft s]>onge brusli. *Jt^ is to b(‘ instantly exposed to sunshine, 
and, if ]>raoticable, carried intq*the open air, as tlie more speedily 
esaporation proc(‘eds *tli(^ h‘ss does tlui silv'er pemdrak^ tlu‘ 
}>a]H‘r, and the more dtdicate it is. * The first surfiua^ is v<ay 
irregular, ridng as bt‘foi*e di‘seribe(l^ and rt^pn ‘stalled in fig. 2. 
As sotai as the surfact* a]»pears dry, tin* silvei- solution must bt; 
again ajiplied as betbi*e, and the t‘xposure rep(‘att‘d. It must 
now b(‘ exjiosed until a (int‘ eh(*eolat (‘-brown (dolour is ]>rodue(*(l 
tMjiialiy on all jiarts of the surfatv, and tlnm, until rt‘(juii’t‘d 
for us(‘, be (‘arefully ]>reserv(‘d from tlu^ furth(*r inllut'net^ of 
liglit* Jf the ])a]H‘r is to b(‘ k(‘pt long, th<‘ tlaiktaiing must 
not be allowt‘d to jii’oeeed so far as vvh(‘n it is to bt‘ sjxH'dily 
matle use ol‘. 

In dark(‘ning these jiajiers, tin grinitt^st ]«>ssible! attmition 
must be ])aid to the tpiantity . of liglit to which tli(‘y are sub- 
mitted. ev'erthing dep(‘n(ting on the rapidity of tin? bhicluaiing 
jirtM’tss. The morning sun should by ehos(‘Ji^*,+‘‘tf* the rt'asons 
before sf^ited. •V ]H‘rfe(!tlr cloudless skv is of great advaptagt^. 
The injm-ious tronsetpiemre^of a cloud obscuring the sdn during 
the last darkening ])rocess, is tlfi‘ formation of a surfact^ \vTii(;h 
has the af)pt‘arancc of being washed with a dirt y brush. I'his 
is with ditiiculty reimoyd by the iodid(‘s, and tlui n‘sulting 
])ietures want tJiat clearness wdiieh (constitutes theii’ l»eaiity. 
l^ipers darkened by the dill*us*‘d light of a (cloudy day are 
S(*areely, it at all, actrnl on by thes(‘ salts, (b'lcat care must b(c 
tak(‘n t(> prevent the silver solution from flowing o\'er tin* (‘dg(‘S 
<»t th(‘ j)a])er, as tlucreby an extra (piantity of darken(‘d silv(‘r is 
formed on both skhes, which,re(piires a long-continued action ot 
the iodides and s>aishine to bhcacch. 

The kind of pajier (Tn which the silver is spreiul is an object 
of much iinjiortance. A paper knoAvn to stati<m(‘rs as si»tin 
]>^>st, (h^uble-glazed, ]>earing tlie mark of J. Whatman, Turk(cy 
IMill, is decidedly sujieriur to t very oth(*r kihd I have* tried. 1 he 
dai’k specks wldch abound iu soimc siuiis of papiu* must be 
Hvoided, and the spots made by flies very carefully guiirded 
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against. These are of small consequene(5 during the darkening 
process, but when tlie bleaching wash is applied, the|- form 
centres of chemical action, ai|.d the whitening procoss‘»goes on 
around them, ind(quuidently of light, deforming the (hawing 
with small rings, which are continually extending their diameter’s. 

The sjiline washes may bo considc^rahly varh'd, and combined 
to an indefinite extent, with a (jontinued change of efitict, which 
iTs singularly inter(3sting. .In their ^ a p] dictation ’we should be 
guided, as in the negati\i,e ja-ocess, by tluiv combining proyror*- 
tions. Th(^ following list of the SJilis whicii will give tlio best 
efiwts, selected from n])wai*ds of scivtnr Jiiindjvd combinations, 
will show the variety of (!olour*s pvodiic(^.4. They are placed in 
the or*d(;r of the s(‘nsitiv(‘ness th«*y a])p('ar‘ to maintain, when 
used as near ly as 2 ) 0 ssi]>]e nndta* the sjiine circurnstanct^s : — 

ft 

Colour of Pictun;. 

Muriate of Ammonia.. 7A(/, cJmrff/iitf/ to black in. tite siiyishine. 

Chloride of Sodium 7A7/o, ditto. 

Chloride of Strontium A f ne hnywn. 

Chloride of Barium ....I rich inclining to purple. 

Sol. Chloride of Li3IE Verg red. 

Sol. ChijORIde of Soda A brick red. 

Iodide of Potassium..., IWifo/c/.v//, brown. 

Chloride of Potas- | sometimes yelloicish, often a 

SIUM ( steel blue. 

PiioKrTiATE OF Soda Afou.se l-ohut c. 

Tartrate of Soda brown. 

XT RATE OF S(5h!?. 'Yellowish hr oum. 

CiiLOjviDy: OF Iron Deep hrowuf which blackens. 

BiR'^tiDE OF Sodium. .. . .Jled broivn of a peadiarlg rich tint. 

Xlie change moniioned in the colour of the finished pictiu’o 
is that wdrudr aris(is fr om a fresh exuosur'e to the solar rays ; 
wher’c no change is mentioned, it is too slight to be worth notice. 

When 2 ra])tu's pre])ai*ed Avith any of the above, excejrt the 
phosplrates, ai-e soaked for a little time in water, sxnd dried in 
the sunshint\ the ])icture pi*oduc(‘d, — it matter’s not what 
iodide is used, — is I’endt'i-cd peculiarly red, and doi3S not change 
by r(vcx])osurc. By washing some of the papers with weak 
solution of ammonia, tlr^, y)eculiarlty is })rcJuced in a very 
striking maimer. 

In the other divisions will bo found some further remarks on 
tlie very iK^culiar physical plnuiomena presented by the action 
of the compounds of iVxline on these darkened salts of silver, and 
details of yet more jrerfect forms of manipulation. 
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8ectt(\ YlII. — On the Application of the Daguerreotype 
TO Pa^er. 

The expense and inconvenience of metallic tablets rendered 
it in the highest degree desirable tlwit ])a}>er should lui einjjloyed 
in tht‘ir place. A very extensi\^j series of experiments at huigth 
led to the i)h*asiug conclusion of lu‘ing enahled to })repare a 
piper wbi(;h answered in every respect as well as the silver 
])lMt(‘s, and in many much ^‘tter. 

This discovery ibPiiied tne subj(‘ct of a communication to the 
Itoyal Society, vvliich t^iafc lei^4*ned body did me tla^ honour to 
])rint in their TnuLnattious. JMy nu'inoir is entitled . — Ott the 
InJJneHce of 1 od\n*‘ ‘Ui remhniKj Anfvuiine (\nn}toim(ls, 

OK to I/Kjhf ; i^ml on (t Xnv Method ofJ*ro- 

dtfeiiNj^ N'lflh (freuter diHt'iNClness^ the. /do>to(f rapine J lawjef ^fliis 

]»ajK‘r contains ihe substance id the fcdlowing remarks ; but 
sinc(‘ the pnl)Iication of ih(‘ TraNsaetionH J liave bemi successful 
in simplitying tin* proci'ss of ]>reparation. 

jMv <'X]K‘riin(‘nts establish(‘d. in tln^ most siitisfactoiy inanniu', 
that • veil on the silver tabhds a semi-oxidiz(‘d ♦surface was pn‘- 
s(‘nte<l to the iodine. Tliey also j>rovt‘d that iKudectly pare 
V ata nilsla’d Hilrer was by no in(‘ans readily actinl on by the 
iodiiHf. Bh'onitliisT wasted to prepare oxidi^s of silver in many 
diff(‘rent ways, which (‘iiabled nui to si>r(*ad tlnari over ])a|)er, 
and thi‘ ri^sult was instTifctive. An}' of tln^ ordinary^^liot.o- 
graiihie ]ia])(Ts allowed to darken to a full bvy^V^J, whii^li is a 
stage of, induc(#l oxidatiie^, become, by long ex])Osure to iodine, 
of a ste<*l-blue or vioU't colour. If ex]K>s(‘d in this* static to 
sunshine for a long jieriocf theif' c<‘lour changes from gray*t/0 a 
clear olive. Now, exjiosurc to sunshine for a minute, oi- to dif- 
fused daylight for live lyinutes, ])rodue(‘s no apparent crhangi^ ; 
but mercui-ial vapour sjieedily attacks the jKU'tions whicjh have 
been ex])osed to light, and a faithful ]>icture is given of what(!ver 
may have been sujierposed. There is, however, a want <,»f sidli- 
cient conti'ast between the lights Jiml shadows. Hy allowing 
the first darkening to j^roceed until' thc^ juijier aeipiires tJl<^ olive 
colour, which indicates the formation of a tnie oxide of silver, 
it will be found, although, it is md more sjKcdily aided on 
]>y tlui iodine, that H is more, siuisitivi*, and that a better 
picture is formed. The kind of j»hotographic preparations used 
a])j>ears to ha\e but little influence on the r(*sults, — a chloride, 
iodide, ^r bi’omide of silver, alloAveii to darken, aiiswei*s equally 
well. 

There are many thing.s, unfortunately, which prevent our 
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availing oiirnelves of this easy method producing a tolerably 
sensitive Daguerreotype pjiper. These arc, certain ij^t’cgnkr 
formations of oxides in diffcjrent states, and the ry/vdval of 
metallic silver in some ])arts of the suitace. 

I next spr(^ad papers with the yaire oxide formed by chemical 
means, and also thti protoxjde, and* many of its salts. Thes(‘ 
papers wei-c not very n^adily alU‘ct(‘d by iodine, or inllnenced by 
light during short cx]K)Siu’es. »• ' ' 

Silver is rc'vived ft'orn^ts solutioils by hydrogen gas ; const'- 
qently, nothing is more (‘asy tlian^ by washing a jiajur with 
nitrate of silver in solution, to a tim; silver pap(r, by 

passing a cuirent of hydrogen gas, over ili 

A j)ietur(^ of a ])eculiarly d(‘licat(‘ ehameter may b(‘ ])roduc(;d 
on tliis kin<l of jjaywr ; bivt it has not th(^ r(‘(juired sensibility, 
and then* is a, gr(‘at want of contiast in tin* liglits a,7.d shadows. 
]tmay be inter(*sting to state, that tht* yellow-brown ])hospliat<‘ 
of silver is as readily acted on by iodim* as the oxid(*s, and is 
cpiite as sensitiv(i to luminous intlu(*nc(\ Phos])hu}*etted hydi’ogen 
gas ctlects the revival of metallic silv(‘r, and the surface produci'd 
by iiK'ans (d‘ this gas, nsed as the hydrogen was in the formei* 
case, is of a iine st(u*,l-blne, which colom* ai'isc^s from a })ortion 
of ])hos])horus having (Uitered into combination with the silver. 
These kinds of j)a])er comj»orted thenis(‘lves in every resj)ect 
as the metallic tabh^ts — ^Aven^ ecjually sensitive, and jn-odneed 
pictures as delicately beautiful. ^Ilnfoiiunati^ly, how(‘ver, owing 
to the*sjKmtancously inllammabh^ natiire of the j)hosphurette(l 
hy^drogen gas^ yf. is not sjife'^'lo operate with it. After various 
im^lfectnal contrivanct's to overcome this dilticulty, I was obliged 
to abandon tin? use of this gas entiri'ly — warned of the danger 
3 ineured, — by several violent but tortunately harmless cx])lc)- 
sions. The vajmur.of jihosjdiorns and of sul])hur was also tried, 
and many very beautiful ettects W(?i-e j)roduced. At hngtli, 
howevei*, I stopped at sulphuretted hydrogen, which answci-s 
in cveiy respect.* 

To pre])a,re this, soak a paper of very firm texture, not too 
much glazed, in a weak solution of the muriate of ammonia. It 
must then be wiy)ed with clean cloths, aiul carefully dried. The 
paper is then dipped into a weak solution of the nitrate of silver, 
and the small bubbles winch form on its surface are carefully 
removed with a earners hair pencil. When the ])aper is nearly, 
but not quite, dry, it must be exposed in a closed vessel to sul- 

A very interesting account of the revival of gold and silver from their solu- 
tions by these gases, will be found in a tract on Combustion, published by Mrs. 
Fulhame. 
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]>hTin‘ttecl hydrogen gps, slowly forinod fi'oin the sul]>hnret of 
{nitim(%iy and liydrocliloric acid : in a few' niinnt(*s it Avill ]M'eoin<‘ 
of an i\ni-l)rown colour, having a fine nfetallie- lustT-c‘. It. is 
again to passed tlii*ough a solution of silver, sonu'wliat strongt'r 
than the first, and dried, taking care that no shadow' falls on 
the ])ap<*r wdiilst it is drying. It, is then a s(H*ond tinu^ suh- 
niitU‘(l to su]]>hura.tion, and, hy.eareful iiianagiaiient, tlu^ jiroeess 
is now genenflly, coniplet(‘(h If, howeaeV, tlu; ])ap(‘r is n(»t 
considered to he sutheiently dark, it must Ix' one<' more waslied 
in tii(‘ solution of silver, mid again suhjeeti'd to the action of 
sulj»hui'(‘tt(‘d hydrogtai. ^ 

if th(‘ above ])aj)e]- ^e allo\jx‘d io remain in tla* sulphuivtted 
hydrogen gas after the* maximum hlackru'ss is produc4'd, it is 
again whitened w'itli some 4plickn^*^^. This may lx* a(*counU*d 
for in twft ways : the gas may he mix(‘d witJi a ])ortion of‘ 
muriatic acid vajiour, or a (juantitv of I'lilorine siiilicient to jiro- 
dme this effect may he liht*rate(l from tlu* ]>n'paration on the 
})a])(‘r to rea(^t on t]i(‘ sul]>liuret of siKer. 

'riu* perfection of these ])apers consi>ts in ha\’ing a (!(*<*[» hlack 
ground to contrast witli tlie mercurial d(*]>osit, hy which means 
tlie pictures have the advantage of h(*ing s(X‘n t'ijually wx*!! in all 
positions, w'her(‘as I)agU(‘rr(‘’s ]>ictures on the mt*tal plat(*s can 
only lx* seen to advantagt* at c(*rtain angles. 

Tin* sul]'hurett(Hl jiajxa* may he ri‘n(ler(‘d sensitiv'e in the 
same manner as the plates hy (‘\]>osuni to the vapour of iodim‘. 
I, liow’ev(*r, [irefer drawAig the ]ia.p(‘r <wer a solutiA/^r thus 
formeil : — A saturated solutiini ot‘* any salt of iodim* is made to 
dissolve^ as mn^di pure iixjine as possible, and of tliis licpiid two 
dra<*hms are mingh'd wdth four oune(;s of w'at(*r. Ciin? is re- 
ijuirexl that one side only of tliA* pa])er is w'etted, which is hy no 
nu'ans ditficult to effi^ct, the fluid is so greculily ahsorlxxl hy it ; 
all that is necessiuy being a broad shallow vessel to allow of 
the jiaper toueliing the fluid to its full wddtli, and that it he 
draw'll ONer it W'ith h slow' steady movement. Wlum thus 
w'(*tted, it is to he cpiickly dried hy a w'arin, hut not too hi'ight 
fin* ; of course daylight mu.st he candully excluded. l*a])<!is 
thus iodidated do not^kxsc their seiisitivxuiess for many days if 
carefully kept from light. 

On exahiinin[r the sheet*after the Dagmu’reotype ])rocesses in 
the eamtTa, and of nuTCurializatioii, have Ix^en completed, a viay 
]>erfect picture is found ujxm it ; hut it is still capable of vast 
imjirovement, W'hieh is, by the follow ing siiiijde plan, accom- 
])li.sht111 in a w'ay w'hieh is at once magica*^ and Ixraiitiful. 

Action of Corrosive Sublimate.— Dip one of tin? Daguerreo- 
type pictures, formed on the sulphuretted paper, into a solution 
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of corrosive sublimate : the drawing instantly disappears, but, 
after a few minutes, it is seen unfolding itself, and gi^:dually 
becombig far more distinct than it was before ; delicjvve lin(‘s, 
before invisible, or barely seen, are now distinctly inai'ked, 
and a rare and singular pcrfec>tion of detail given to the 
drawing. Tt may aj^pear, fit first <sigbt, that the bichloride 
of inertury dissolves olf tbe metal, and again do*posits it in 
the font! of chloride (calomel). i>ut this (l‘>eu not account 
for the fact, that if tlui panel- has been })repm-ed with the nitnite 
of silver, the m(;rcury disiip]>ears, and the di’awing vanisht^s, the 
deposit taking place only on those juirls njVni which light has 
aettid but fetildy ; as, for instance, on tlie venations of leaves, 
leaving thos(‘ ]»ortions of surface which* were ex])Osed to full 
luminous infliuiucti witboutbi j)articl(i of tjuicksilver. When lh(^ 
pa])er has been either a chloride or iodide, the effect A as above, 
and tlu*- thi(^kn(^ss of tbe di^posit is as the intensity of the light 
lias been ; conseipuaitly, tbe semi-tints arc^jeautifully jirc'served. 
If the drawing reinains too long in the solution, the precijiitate 
adherers to the dark ]>a.rts and destroys the efiect. The singula- 
rity of this operation will Ik^ more striking if the ])icture has 
been soak(‘d soni*'.? time in tbe solution of the liyposuljdiiti! of 
soda., and tluai dipjaal into tin* bichloridtJ of mercury. As the 
drawing disa,j)[K‘.ars, a series of cii-ch'S, formed of a white ])owder, 
ap])(‘.ar to ai*is(^ from the jiajxT, gcaierally commencing at the 
centric, and sloAvly extending over, the whoh^ surface : th(‘ powder 
is aftc^^ards dejiosited, and the slu‘et ?s buried in the ])rcci])i- 
tate ; but on taking th(^ ])a]^er from the liijuid, and jiassing a 
stri^am of water ov(t it, the precijiitate is (‘iitiridy , removed ti-om 
all the‘])a?ts exce])t the lights of the picture. 1 have also found 
the invisible ])hotogra])hic imag^.> become evident, without the 
aid of nuu-curial vapoiu’, by simjily soaking for some time in a 
solution of corrosivt^ sublimate. 

When tbest^ ]>aj>ers are ]>repared with due care, they are ex- 
treinely s(‘nsitivi‘, and if used for copying engravings during 
bright sufishim‘, the elfect is i nstaiitwu'iuis. The. great difficulty 
is to present the ]ia])er to the sun, ami withdraw it with suffi- 
cient celerity. In the weak light of the-canu ra a few minutes 
during sunshine is (juite sufficient for the ])roduction of the best 
i'fTeets. One great advantage of tbe.':^) pictures over thosti })ro- 
(nirt‘d on tbe plated iH)]>])er is, that the mercury does not lie 
loosely as on the tablets, but is firmly fixed, Tieing absorbed by 
the pa.p(T ; therefore these })ictures may be kept without injury 
in a. portfolio. 

If, instead of immersing the j)a})er in a vessel full of sulphu- 
retted hydrogen gas, a stream of the gas is made to play upon it, 
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it assumes a most rielily^iridt^sceiit surface ; tlie various coloui-s 
.are of (^ierent decrees of sensibility, Imt for surl'aee dmAvinirs 
tliev ina\ 1 k‘ used ; and in eojyin^^of leaves or flowers, l)ea.iitifid 
])i(‘tui*es, wliicli appear to glow Avitli the natural colours, are 
procured. 


^EOf iON IX*— r}<ALTS OF ClOLD AS rilOTOGKAPlIIC A GENTS. 

It is wt^ll known tliat golJ is revived from its i‘thereal solution 
]>y the action of liglit, and fliat the sanii‘ elfeet taki's place Avlieii 
tli<‘ nitro-mui*iate of gol 1 is s])yi‘ad on eliarcoal. We aj*t* mainly 
imli'bted to Herschel's •pap(‘r, ]mhlish(‘d in 1810, for the know- 
ledge' w(‘ ])ossess of gold as a ]»hotogra|)loc* age'iit. 

(Joiisiderhig it ])i’<)babl<‘ that the r<;(pn](Ml unsta,l)le eejuilibrium 
might bci iijdm‘ed in some of the salts of gold, I was iiidiie(*d to 
j)ursiu‘ a, great many ex]>eriim‘nts on this point. In sonn‘ ease's, 
wliere' tlu^ ])apei* was imjaygnatt'd with a niof'dant salt, the* salt 
of gold was daik(‘ii<‘<I rapielly. without the* assistaiUH* e>f light ; 
in otliei's, the! etfee-t of light was ve*ry slow' anel une*e*rtain. By 
waslihig j)ap(‘r W'ith muriate* of barvte*s, anel the‘i?w'ith a solutiem 
of tJie chloride of gold, a pjiper, having a slight J>inky tint, is 
]»re)cur(*d ; by exjeosiiig this ]iape'r te^ sunshine it is at first 
'whitcuHl, Jinel then, but Very sl<»\vly, a elarke'uing action is in- 
eluceel. If, howe*ve*r, w'e* re'inove* the! })aper from the light, .‘ifte'r 
an exposure e»f a fe*w niiiAife's, when a ve-iy faint im]>re*ssib'n, anel 
e»fte *11 timers iK)t any, is apparemt, ana hojd it in the,^ste‘am eif boil- 
ing watey, e>r ii*fm(*rse! it iu cold wate*!*, all the* jiai'ts which w'e*re* 
C'Xjiosed te) the light are! riy lidly darke!ne!d to a full purjl^e! bre)wn, 
lea^ing the* covereel pen-tie ms on*whieh the light has not ae*te*d, 
a i»ure white, jirodiming thus a fine! ue*gativt*' eli*aAving. If, while* 
sue*h a paiier, or any eiilu'^- jiape*!-, ])re*j)are!d with the! ehloriele! e>f 
gold, is cx]K)sed to the sun, we w'ash it with a W'e*ak solutiem of 
the hydriodate of potaslT, the oxielation is very rapidly bn)Uglit 
em, and the elarkimss ]»rexluc(‘el is niiieh gre‘ate*r than that oh- 
taine‘d by tbe other method ; but this plan is not ofteai aj»plie*ahle*. 
1 liave not yet hejeii ei^bleel to pro’diiee with the* silts e>f gold 
any pa }K?r w hich should be ^suffieieiitly se*nsiti\ e for u.m* in the 
cani(‘ra obse*ur.i. 

Sir Jolin Hersched dtnmted much atteaition to the examination 
of the salts of plantinum as wa*ll as golel. lie found jelantinum 
under ue‘arly all circumstances very little! sensitive to light, but 
tile folTowing were.* the results obtained, with the salts of gold: — 

If paper impri!gnatt‘d wdth oxalate eif aminemia be* washejd w ith 
chloride of gold, it becomes, if certiiin jiroportions be hit, pretty 
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sensitive to liglit ; passing rather rapicHy to a violet piirple in 
the sun. It j)asses,also to the same ]mr])le hue in t^le dark, 
though much more slowly; s/) that, as a jdiotographic'fcomhi na- 
tion, it is useless. 

Paj)ei- impr(^gnat(‘,d with acetate ()f Icuid, when washed with 
perhictly neutral chloride of gold, ?iccjuires a brownish -yellow 
hue, and a sensibility to light, ‘Which, though not groat, is at- 
tended with some peculia,'’iti<5S highly worthy of notice. The 
first im])r(ission of the sol ir rays seems rail;e!* to whiten than t(> 
darken the j)aper, by discharging iH/' original colour, an<l sub- 
stituting for it a. })ale grayish tint, which l)y slow d(‘grees in- 
creases to a. dark slate colour, ihit if ‘’Jirrested while yet not 
more than a moderate ash gray, and lu'.krin a current of steam, 
tlu', colour of tlui part act(id on by tlu^ sunshine, and that only, 
daikens imm(?dia.t(;ly to a dr‘e]> pur]>hi. Tin; same efrecd is pro- 
duced l)y immersing it in boiling water. If ])luiiged in cold 
water, the same chang(‘. comes oji more slowly, and is not com- 
])lete till the paper is dried by heat. A tin/ Iteat, however, does 
not operate this singular change. 

If a neutrai solution of tlu^ chloride of gold is tnixed with an 
equal quantity of tlui solution of bichromate of ])otash, j)aper 
washed with this solution, and exposed to light, speedily changes, 
fii’st to a deep l)rowni, and idtimately to a bluish black. If an 
engraving is super] )osed, w^e have a m^gative co]>y, bhu? or brown, 
u])on ^ yellow ground. If thir ])hotogra]>h is jdaced in cl(^a]i 
Avater, and allowanl to remain in it foi* some hours, vtay singular 
changes take* place. TIm' yelhnA^ salt is all dissolved out, and 
those, parts of the ])a])er left beautifully Avhite. ‘ All ^lie daik 
portions become more decided in thejr character, and accoi’ding 
as the solarization has been prolbngod oi* otlnawise, or the light 
has been more or less intense, av(‘ have either crimson, blue, 
brown, or deep black negative photogij’phs. 


Section X. — The Influence of Chlorine and Todine in 

RENDERING SOME KINDS OF WoOD SENSITIVE TO LlGIlT. 

Having on many occasions subjected the simply nitmted pho- 
tographic papei* to the influence of chlorhie and iodine in close 
wooden boxes, I was often struck wdth the sudden change which 
light produced on the Avood of the box, particularly Avhen it w^jis 
oT deal ; changing it in a few^ minutes from a pale yellow to a 
deep green. This ciirkuis effect frequently occurring, led me to 
obserA^e the change somcwdiat more closely, and to pursue some 
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oxporimonts on tlio snbj^oct. These produced no very satishxe- 
torv Tlioy provtMl the change to dc'pend much on tlie 

i(»i-inati(\i of hydroeld<n'ic and hydriodic adids, and tlu' di'com- 
])ositioi) of watei* in the pores of tfie wood. I found well-haktMl 
wo<_)d (jnite insusceptihle of lliis very eui'ious plnaiouK'noii. T1 m‘ 
Woods of a soft kind, as thu deal and willow, wt‘rt‘ inueh sooner 
inlhn'iUHMl than tin* ha rdiT varieties, hut all the light-eoloin-i‘d 
woods app(‘a.r<*H inore or loss eapahle of undergoing this ehang(‘. 
All that is n(‘e(‘ssarv^is, to ])lae(‘ at tiie bottoni of an air-tight 
hox. a \(‘ssel eontaiinng a mixtiiiH* of nianganesi* aiul inuriatie 
arid, or siin])ly s(mu‘ iodine: an<l fix the piece of wood at s(^nt‘ 
dir.taiK'i^ above it. I )if^er(‘nt ^inds of wood reijuire t(» lx* niort‘ 
or h'ss saturatod with Hhe chlorine or iodine, and consecpiently 
need a, jongi'r or shoitt‘1- e\])osin(‘. Tin* tinn*, therefon*, nec(‘s- 
sai’v tor th^ wood to r(‘inain in tin* ^a( niosph(‘re (»f chlorijie can 
<nily be sittliMl by direct ex[»erinn‘nt. \\h>od is tnipi*«‘gnatt‘d 
\(‘rv readily with io<lin(‘, by jmttinga small j)ortion in a capsuh* 
a tew inches below it. Jt does not apjx'ar to Jiie at pic'sent that, 
any ]»ractical rc'snlt is likc'ly to arise out of this ])4'cnliai* pr(>- 
]‘erty : it is only intro(bna‘d as a singular fact, which is pt'rhaps 
wortiiy little atU'iition. 
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PIIOTOORAPIIS ON OLAS« PLATI^S, A:^r> RE^ .T IMPROA^EMENTS. 

♦ 

To Sir John ITcrsolhO wo arc inJi'htcd ioj* the hrst .. c of glass 
})lates to rcccivo sensitive (>)hotogTaj>hic lilins. 


Section I. — IhiEciinTATES of Silver Salts. 

The interest which attach(^s to this is so grt'at, and there 
appear to bti in tln^ process recjoninunidcd l)y tlu^ thiglislj experi- 
mentalist so many siigg<‘stiA'e points, fi'oin which fntnr’e ])hoto- 
grajJiists may start, (hat the passages are givani in Sir John 
ITei'sehers own words : — 

‘^With a view to asetadain ])ow far organic m.attiT is indis- 
})ensahle to tlic^ ra])id disc(>lora.ti<»n of argentiiu^ comjxninds, a 
])r()cess was tri(‘d whieJi it may iv»t amiss to J*i‘lat(.‘,.as it issmnl 
in a new and very pretty variety of ‘the ])hot<)gra]>hic art. A 
solution of Si^lt of extixane dilution was mixed with nitrate of 
silver, so dilute as to iorm a. licpiiii <^nly slightly milky. This 
was poured into a sonu^what dee]) A csijpl, at the bottom of which 
lay horizontally a wry clean gla^s jdatt^ After many days the 
greater ])ai-t of tlu‘ li((uid was decanted off witli a sij)]ion tube, 
and the last ]»ortions very slowly and ^yaiitiously drained away, 
drop by droj), by a si])hon com])osed of a ft‘W fibres of hemp, 
laid parallel and moistened Avithout twisting. The glass was 
not mo.vial till (juite dry, and Avas found C(.)ated Avith a ])retty 
uniform film of chloride of silver, of delicate tenuity and che- 
mical purity, Avhich adhered AAuth consit^prable force, and Avas 
very little sensiti\"e to light. On di;o])])ing on it a solution of 
nitrate of sih^er, Iioavoaxt, and spreading it ovei»*hy inclining the 
plate to and fro (Avliicli it bore without discharging the film of 
clilorid(i) it became highly sensitive, although no organic matter 
could liave been introduced with the nitrate, which Avas quitt? 
pure, nor could any indeed have been present unless it b^ sup- 
posed to have emanated from the hemi)en filaments, which were 
bai-ely in contact with the edge of the glass, and which were 
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t'oustantly ahstractlng mutter from its surface in place of intrt)- 
illU*il],£; Vow. 

“ Ex]mV(mI ill tills state to tlie focus of a cAmera witli tlie^lass 
inwards tlin liij^lit, it becaflio ini])rosse(l with a rt'inark- 

a))I' \voll-dotiiu‘(l Tu‘<j^ative ]>i<*turo, whicJi was dircict, or reversed, 
aenni-diii^ as lt>nk(‘d at froimtht' tr(»ii| or thi; haek. On pourinjj; 
oNer till.-' eaiitioiisly, i)v moans o'JI a ])ipetto, a solution of hypo- 
nt‘ s(‘(U, tile jiiotiire disajipoared, l>n\, this was only while 
wet ; for nil wasliini^ in jiuri' water and drvinij;, it was ri‘stored, 
a>)d iH^uiiied ’iin-'li l!ie air nf a da;L(ut‘rreotv]K^ when laid on a 
hiael: i^oniind. and >i;ll nmi^ sn \vh(‘n smoked at the haek, ^hc' 
^i!\. t d jiniiioK^ f-elleet * ii;- iiio^t liijht, so that its characters liatl, 
t.i fact, cii:i:it;'ed from •lei;‘ativ(* to j)ositivi‘. Ki’om such a ]>1C- 
t ui’i' (nf roll r>e liefnrc* sniokimr) I hafe found it jiraetieahle to 
take phnt(ta»ra|iliie c<)pi(‘s ; and althoni^h I did not, in fact, suc- 
ceed in atteinjitim;' tn thicltim the film of sihia*, hy eonmrtini^ 
it, under a weak solutinii nt that metal. Avith tin- rt‘diicinn’ pole 
(‘fa \oltaic ]>ih*. the attempt atlhrded distimd indications of its 
[iracticahiliiy with palicnc(‘ and perse \ « ‘ranee, as lim^i and there, 
nv('r snni<‘ small port ions ot‘ i he sui*facc, tin* lit;hts had assuineil 
a full. iiK'tallic hrilliancy under this proei'ss. I v’oidd only im‘n- 
lion furtliei, to t)in>c who may think this (‘\pi‘riin(‘nt worth 
rcpeatini^, that all lay atteni])!'^ to seeuri* a eood I’esult hy dry- 
ing tin* nitratt' in tin* film nf ehho'ide have falliMl, th(^ crystalliza- 
tion of the salt disimliimf tin* uniformity of th(‘ coatin;^^ To 
obtain di'lieati* pietiii‘n.*> tin' plate must he laxpo.sed wet, and W'hen 
witlnlrawn must immediately he plunged into wat(‘r. The 
niti*at(; being ^h ns ah>tra(^ted. the pl.-rie may then he dritul, in 
which state it is half fixed, and it is tlieii r(‘ady for tJie liypo- 
.^ulphite. Snell di^tails of^nani^idat ion may appear minute, hut 
th«‘y eannot he dispensed with in pi'aetiee, and <^ost a givat deal 
of time and trouhle to diseovta*. 

•'This mode of eoating^glass with iilms of precipitated argen- 
tine oj* othei- compounds^ alloj-ds, it may lie ohserved, tlie o///// 
etleetual means of studying their haldtiides on (Wposuneto light, 
free from the poweifnl and cv(;r- varying intlmuice, of tin; .sha in 
papei-, and other materials ns(‘d iu its inannlaetnre, and estimat- 
ing their degree of sensihility and other particulars of their 
deportnumt uude^' the inUncncc of reug<‘nts. I tind, foi* example, 
that glas.^ so coated with the iodide of silvi‘r is much inoixi sen- 
sitive than if similarlv covered Avitli tin* ehhu'id»‘, ancl that if 
both lie washed with one and the same solution of nitrate, there 
is^(i#»*fomparisoii in respect of this valnalde cjuality; the io<lide 
being far superior, and of coui’se to he adopte<l in yireference for 
the use of the (rauiera. It is, however, more dillieult to fix, the 
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action of the hyposulpliites on this compound of silver bcinp^ 
comparatively slow and feehle. > 

“ When the glass is coated with the bromide of silver, t^ae action, 
per sCj is veiy slow, and thd discolonitioii ultimately producecl 
far shoi’t of blackness ; but when moistened with nitrate of silvc'r, 
sp. gr. ri, it is still more yapid thru with the iodide, turning 
quite bl.ack in the course of 41 very few sc^conds’ exposure to 
sunshine. PlattiS of glass thus contend may be easily preserved 
for the use of the camera, and hav(‘ tin* advantage of benng I'c^ady 
at a moment’s notice, re({iiiring nothing f)ut a wash over with 
the nitrate of silvtfr, w'hicli may b^ deLiyed until the image is 
actually th rown on the pla.t(^, an<^ adjusti-d t<> the, correct focus 
with all delilxTation. The sensitive \v:.,sh Ix'ing then ajipliiil 
with a, soft flat camtd-haii"- brush, th(‘ box may lx* closed ami f he 
jiicture imprc'ssed, aft(T which it oidy i-eipiin^s to be 'thrown into 
Avater, and driinl in the dark, to be remlmcd eompai‘ativ(‘ly in- 
sensible, and may be tinally fixed with hyposulphite of soda, 
Avhich must be appli(‘xl hot, its solvcmt poAver on the bromide 
being even less than on the iixiide.” 

Sir John lha-schel sugg(5st(Hl a trial of the fluoihle of sihaT 
upon glass, vvlijch, he says, if proA’ed to be decomposalvhi by 
light, might ]»(»ssible effect an etching on the glass, by the cor- 
nxling propt'rty of tlu^ hydrofluoric acid. 

The JiK^tallic fluorides have beim found to be decom]>osable, 
and a veay sensitive* ]u*ocess on paper, called the fluorotype, will 
be des(iribed in the chapter on IMiscidiam^ous Proci'ssi's. 1 am 
not aware that any ex]x*riments havci been made directly upon 
glass, but it is certainly worthy of a, yareful trial. 

Hersckel has nanarked that anui cannot allow the wash of 
nitrate to dry U])on the coatipg of the'cjhloride or iodide of silver. 
Jf, howcAcr, we di]),a glass which has one film of chloride upon 
it into a solution of common salt, and tlum spread upon it some- 
nitrate of silver, avc. may Axay matcaaally thicken the coating, 
and thus produci; mon^ intense eflects. Mr. Toavsoii emjdoyixl 
glass jhttes ])re])ared in this mamicr with mncli succt^ss. Tlie 
mode adopted by that genthanan was to licaA'e a box the exact 
size of the glass jdate, in the bottom of which Avas a small hole; 
the glass was placed ov(a' the botfeom, and the mixetL solution, 
just strong enough to be milky, of tUc salt and,silA"er poured in. 
As the fluid finds its way sloAvly artmnd •the edges of the glass, 
it filters out; the peculiar sui’face action of the solid glass jdate, 
j>rohal>ly a modified form of cohesiAX' foi*ce, se])arating the fine; 
precipitate, which is left behiml on the surface of the platv.-. d3y 
this means the operation of coating the glass is much quickened. 
Another method by which films of any of the siilts of silver can 
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l>o prfxhicod upon glfiss ^^latci?, in the following inodilication of 
tlio it processes of Drayton and of Thompson for silvering 
glass:— ’ 

ake a vcay clear plate of glass, and having put around it an 
enging of wax ahout half-an-inch in depth, pour into it a solu- 
tion of nitrate of silver iiiaile alkjiline by a few drops of am- 
monia, taking care tlial no oxide* of silver is precipitated ; mix 
w itli lids a sniirii ouantity of spirits of wine/andthen addainix- 
tui’o of the oils of la^'emler and cassia, or, which is ptadiaps the 
pi'ocess, a solution of «-rape sugai-. In a shoH time tlie 
glass will be covered with awery* beautiful metallic coating. The 
solution is now poured 'tl', the*edging of wax removcxl, and tin* 
silver is<‘xposed to the.ietion ol diluted ehlorint‘. or to the vapour 
of i'ldine or bromine, until it is (•(»nv(‘r^‘d into a compound of one 
<»f th(‘S(‘ ih'^ents. after which W(‘ may jiroceed as recommended 
by Sir John llersclud. 


Section 11. — A lbumen. 

ln^th(‘ for 18bS, ]\1. aS'ie]>c(' ch* Saint-Victor 

published his mode ot‘ ajiplying itllmmeit to glass jdatt'S. M. 
(llampr.rt Iherard followed, and successively alhuimm, gelatines 
and serum were emjiloyc'd. JM<‘Ssrs. lloss and Thomson, of 
hdinhurgh, have been caninently successful ojierators with 
alhunuMi on glass jilates. yiany of their jucturc's leaving litth‘ to 
be desii’ed. ddu‘ maiiijuilatorv details of the albumen pr(»eess 
will be* found in the; technical division ^f this work* 


Section III. — Collodio.v. 

The sueeessful ajjplieation of a solution of gtin-eottoii in 
ether, t(» form the lilm for reecaving the semsitive surfaeci on 
glass, has bixm (dainied respi^ctiv ely ly Mr. Fiy and Mr. 

is so]ii(* ditliculty in lixiiig precisely this ])oint, since; tljere? 
was no actual publication of the juocess until long afte;?’ it was 
gt‘m*rally in use. Mr. Fry ge. tainly introduced tJie use of gutta 
]>ercha in eombiuatioii with collodion. 

The last novelty to tvdiicli reference nee;el be* made is the wax 
paper j)roce6t> of M. Le Gray, which will be fully described. 
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PORTRAITURE fiY THE DAOrERREOTPYE. 

ii 

WiiRN Dagiinn’Ci pnl)lis]) 0 (l liis ]>r<)cess, a jxTiofl of twi'iity 
iiiinut(iR was recjnii’ed to obtain a good co])y of any ext(']-ixd 
o])ject : hence this pcTiod was far t<ro long to admit of its being 
eni]>loy(‘d for portraitni'c. , 

Mr. Towson, of Devonjxa't, in a vtn-y valuable ])a]X‘i- which 
a])])eari^d in tlui Ph 'ihiSoplVtad M a (jazi tic, in 18.Sb, oliei'ixl several 
suggestions on the use of large hmses, ttc., which he supyjoscxl 
might lead to the use of th(‘ daguerr(‘oty]Xi for tlu* y)urp(jses of 
porti'aiture. 

Dr. Draper, of New York, acting on the suggestions of Mr. 
Towson rtilativc to tlu^ ad justnnait of the focus, succe(d(‘d in 
accelerating his })rocess so far as to obtain portraits from the 
life. He publldu‘d his ]n*ocess in the Lotidoih and Ediidnirijh 
Philosophical Ma.ijazhie for S(5y>tmnber 1810. From this ])a]xu‘ 
I shall take the liberty of making coyuous extracts. It was 
first stated that it was ncci'ssary, to y)rocur(‘ any imj)ression of 
human features on tli(5 dagueiTcotypc^ ydate, to y>aint the fac(‘ 
white, or dust it over with a white ])Owder, it being thought that 
the light reflectixl from the flesh would not have sullicient poAver 
to (diange the iodized surfaces. This, has been shoAvni to be an 
eri'or, f(W, even when the sun shines but dindy, there is no 
diflieulty in obtaining a correct d(‘lineation of the featun^s. 

^^Wheii the sun, the sitter, and the caimra, are situat(‘d in 
the sauK* vei'tical jdane, if a double convex mui-achromatic lens 
of four inches dianu'ter and fourteen inches focus be employ(‘d, 
jXTfcxd miniatiuvs can be y>rocured in the opm air in a ])eriod 
varying with the character of the light from 20 to 00 seconds. 
The dress also is admirably ghxm, even if it should be black ; 
the slight diderences of illumination are sufficient to characteriz(‘ 
it, as well as to show each button and button-hole,. and eveiy 
fold. Partly owing to the intensity- of such light, which cannot 
be endured witlumt a distoi*tion of the fc?atures, but chiefly 
owuig to the circumstance that th(‘ rays descend at too gi’Cfit 
an angle, such pictur<^s have tln^ disiidvantagc of not exlii luting 
the eyes Avith distinctness, the shadoAV from the eyebro^r'' .p^id 
fort'hyad enci*oaching on them. To procun^ fine ju-oofs, the best 
position is to have the line joining the head of the sitter and 
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the cajTiera so aminged as to make an angle with the incident 
Tiiys OT less than ten degrees, so tliat all the space benciith the 
eyehrovs's shall he illnminated, and a slight slijidow cast from 
tile nose. This involves, obviously, the use of reflecting mirrors 
to din^ct till' ray. A single mirror would answer, and would 
(Kionoinise time, but in practice it i^ often convenient to einjiloy 
two ’ one placed, witfi a suital^e mechanism, to direct the rays 
in vortical lines, and the secotid above it, *to direct them in an 
iu\’ariable course towards the sitter. 

On a bright day, and with a sensitive plate, portraits can be 
obtained in the course oflive or seven minutes, in the diftused 
day-light. Tlie advanfages, however, which might bo supposed 
1o acci’ue from the ibatures being more com])osed, and of a 
natural aspect, are more than counterbalanced by the diflicujty 
of retaining them so long in one constant mode of expression. 
Jjiit ill the reflected sunshine, thi' eyi* cannot bear the eflulgenee. 
of tile rays. Tt is thi'refore absolutely ni'cessaiy to ]>ass them 
tlii’ough some blue medium, wliich shall abstract from them 
their h(‘at and take away their ofleiisive brilliancy. I have used 
for this pui'jioso lilue glass, and also aminoniaco-suljihato of 
co])j>i‘r, contained in a large trough of plate glass, the interstice 
being about an inch thick, and the fluid diluted to such a point, 
as to p(‘rniit the eye to bear the light, and yet to intercept 
no moie than was necessary. It is not requisite, when coloured 
glass is employed, to make use of a largo surtaco ; for if the 
camera o])erati()u be caiTtetl on until the ])roof almost solariz(',H, 
no traces can he seen in the portrait of its edjjcs and boun- 
daries ; Jbut i^tlie processes stopped al an earlier interval, there 
will ])e commonly found a stain coii’esponding to the flj^ire of 
the glass.” w 

“The chair in which the sitter is placi'd has a staff lit its 
back, terminating in an iron ring, that supports the head, so 
an-anged as to liavc motion in directions to suit any stature 
and any attitude. By simply resting the back or side of tlie 
head against this ring, it may he kejit sufficiently still to allow 
till* miiiutc‘st marks on the face to be copied. The hands should 
never rest upon the chest, for the motion of respiration disturbs 
them so much as to*bnng ohem out of a thick and clumsy 
apj>carance, destroying alsi' the represeiitatioii of the veins on. 
the ]>ack, which, if they are held motionless, are copied with 
surprising beauty. 

“ n has already been stati^il, that cei-tain pictori.al advantages 
atJijj&d' an arrangement in which the light is throwui upon the 
face at a small angle. This also allows us to get rid entirely of 
the shadow from the backgi*ound, or to compose it more gj'ac(3- 
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fully in the picture ; for this, it is well lhat the chair shruld he 
brought from the back-ground, from three to six feet. 

“ Those who undertake daguerreotype portraitui'es ' will of 
course arrange the back-grounds of their pictm*es according to 
their own tastes. When one that is quite uniform is required, 
a blanket, or a cloth of a drab colour, properly suspended, will 
be found to answer very well. , Attention must be jmid to the 
tint : white, reflecting too muchWight, would solarize upon the 
proof before the face had fiinG to come oyt, and, owing to its 
reflecting all the rays, a blur or iiracliation would appear on all 
edges, due to chromatic aberration. 

‘‘ It will r(iadily l:>e undei-stoody^ that i^‘ it be desired to intro- 
duces a vase, an mn, or other ornament, it must not b(i arranged 
against the back-ground, but brought forward until it appeal's 
perfectly tlistinct upon the obscured glass of the cam^.Ta. 

“ Different parts of the dress, for the same reason, require 
intervals, differing considerably, to be fairly copied ; the whitci 
parts of a costume passing on to solarization before the yellow 
or black tints have made any decisive representation. We 
have, therefore, to make use of temporary expedients. A pei'son 
dressed in a black coat and open waistcoat of the same cedour, 
must put on a temporary front of a di*ab or flesh colour, or, by 
the time that his face and the fine shadows of his woollen clothing 
are evolved, his shirt will be solai'ized, and be blue, or even 
black, with a white halo around it. Where, however, the 
white parts of the dress do not expOso much surface, or expose 
it obliquely, these precautions are not essential the white 
collar will scarcely solarize imtil the face is pe«sing into the 
same condition. ^ 

“ Precautions of the same kimi are necessary in ladies’ dresses, 
which should not be of tints contrasting strongly. 

It will now be readily imderstooji, that the whole art of 
taking dagueiTeoty})e miniatures consists in directing an almost 
horizontal beam of light, through a blue-colom-ed medium, 
u^^on tbe face of the sitter, who is rotated in an unconstrained 
posture by an appropriate but simple mechanism, at such a 
distance from the back-groimd, or so ari:anged with respect to 
the camera, that his shadow shafl^. not be copied as a part of 
his body.” 

Professor Dmper used a camera having for its objective two 
double convex lenses, the united focus of which for jmrallel rays 
wtis only eight inches ; they were four inches in diameter in 
the clear, and were mounted in a barrel, in front of whit;h*.the 
aperture AvasnaiTowed down to three and a half inches, after the 
manner of Daguerre’s. He also adopted the principle of bringing 
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tlie pl^to fonvard out of tlio host visible focus, into tlie focus 
of the violet rnys, as was fii*st suggested by ]\Ir. Towsoii, of 
J^evon})oi*t^ who also mtule many ^experiments, about the same 
[•eriod, with cameras having miiTors instead of lenses. A })atoiit 
was taken oTit by ]\Ir. Woolcott, a ]»hilosophical instminent-maker 
of N(iW York, for a Qamei*a for with an (jjliptical 

mirror ; which form of appamtustwiis also pif ented by ]Mi\ Bejuxl, 
in Engliind, wlft) having somywliat modilied I)r. Dra jeer’s arrangiv 
mejits, succeeded sti^ better in obtaining copies of “ the human 
face divine.'’ 

A cameni obscura of ^this <iescription is constructed as follows. 
Fig. 12 is a sectional ^ iew of the aj)})aratus. At one end of u 

r 

ym S"- - 



box shaped as in the figure, and having an opening at i), is jdaced 
an elliptical miiTor, A. The prepared plate n is fix(‘.d W the 
sliding frame c, by wliich it is adjusted to the best focus. The 
rays of light, mdiating frbm a figure placed at F, will, it must l»e 
(wident, pass through the oj>ening at jo, and fall c^n the mirror, 
as re])re§entejtby the dotiK3d lines, and will be thence reflected 
to the plate u. ^ 

The mii*ror has certainly the^ad vantage of throwing a greater 
quantity of light upon tlie plate, but it has tln^ gri^at dis- 
advantage of limiting th^ size of the jiicture. With a mirror 
ol seven inches diameter, we only procure pictures which will 
be peifect over tw^o square inches ; whereas, with a lens of three 
inches diameter and fourteen inches focal length, 2)i(jtua5s of a 
t(K»t square may be worked. From this it will be seem that the 
minor is only applicaye where single objects are to be co])ied. 

Eventually the sensibilit} of the suiface of the plat(\s was 
greatly in -reased. Mr. Goddard appears to have been the first 
to emph^y bromine in tjornbination with iodine; and it w^as sub- 
s(}(piejitly found by M. Claudet and others, that chlorine had an 
acceleniting power, but not to the same extent as the bromin(‘. 
^r^iese discoveries led to chat amazing uegi'ee of Kensitivenes.s 
which now' enables us, in good light, to take a picture in less 
Ilian a second of time. 
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It is tliouglit that it may prove of some interest to append the 
following table, coni] died with much care for the British Asso- 
ciation, hy the author, And printed hy that body in their 
Itqmrts foi' 1 850, and to wliich now ininKa'ons a(*klitions are 
nrule. It is believed that the dates of discovery are accurately 
given, th(^ date of pul dication being, of course, in all cases, taken 
where there was the slightest doubt : — 


Shaker. 

Nitrate of . • Ritter . 

(])hotograp]iically (im])loyed) Wedgwood ifeDi 

with organic mattca* . . . J. F. Herschel 

with salts of lead . . . . J. F. llei‘schel 

Chloride of . 0. W. Scheele 

(])liotof;niphically employed | 

— — darkened, and liydriodicsiilts Fyfe, Lass'll gne 

Iodide of (])hotogra])hicalIy used) 

with feiTocyanate of potash Hunt . 

with infusion of galls . . . J. B. Ileade . 

with gallic acid (Calotyiie) . Talbot . . 

with j)rotosul])hate of iron 

. (Ferrotyjie) Hunt . . . 

with iodide of ii’on (Catalyso- 

ty]K;) Woods 

Bromide of * Bayard . \ 

Fluoride^ of .* Channhig 

Fluorotypi* Hunt . . . 

Oxide of Davy . 

with ammonia ITiiceilain. 

Phos])hate of . . . . . ^ Fyte 

D titrate — H rate — Oxa late — Bo- 

rat e, S:c Herschel . 


1801 
ivy 1802 
1839 
1839 
1777 
1802 
1839 

1839 

1840 

1840 
1811 

1839 

1841 

1841 

1844 

1840 

1842 
1844 
1803 

1840 



GENERAL SUMMARY. 


101 


SiLVEi^— contimiecL 


Benzoates of Huift .... 18-14 

Formiates of • . Bo 1844 

Fulminates of Bo 1842 


Silver Plate. 

With va])Our of iodine \^.i>^iigueiTeo- 

ty])e) . • Bajj^ierre . . . 1820 

With liromine and indiM| . . . Goddard . . . 1830 

With chlorine and ioAline . . . Clandet . . . 1840 

Wi til vapour of .sulpjiiir . •. . . ]Srie])ce . . . 1820 

With vapour of ])hosphonis . NiejK^e . . . 1820 


( Jlass Plate. 

l^r(‘cij)itates of silver 
Alhuiiieii on 
(Collodion 


ITersehel . . . 1830 

N i K'l )ce d( ‘ St . Yi ct( ir 1 8 KS 
Uiicei'tain . . 1830 


Goltl 


Chloride of 

Etlierial solution of 

Etherial solution of, \yjth jicrcya- 
iiide of potassium . . . 

Etherial solution of, with ju-otocya- 
• nitfe of potassium . . 

Chromate of . ‘ . . 

I’late of gold and iodine vaj»oiir . 


) Pumlord 
\ Herscliel 
Bumfoi'd 

ITunt . 

Bo. . 
Bo. . 
Goddard 


PLATINUMi 

Chloride of Herschel 

Chloride of) in ether Bo. . 

Cliloride of) with lime .... Bo. . 

Iodide i>f Bo. . 

Bi'omide of . . . . • . ... Hunt . 

Percyanide of Bo. 


1798 

1840 

1798 


1844 


•1844 

1811 

1812 


1840 

1840 

1832 

1840 

1844 

1844 


IMercury. 

J^xotoxide of UncertaiiL 

Peroxide of Guiboui't 

Carbonate of Hunt .... 1844 
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Mercury — continued. 
Chromate of . r . . . 

. . . Hunt . . 

. . 1843 

Dent iodide of .... 

.... Do. . . 

. . 1843 

Nitrate of 

. . . Herscliel . 

. . 1840 

Pi*oton itrate of ... 

. . Herschel . 

. . 1840 

Chloride of . . . . .‘ 

Biiullay 

. . 1803 

Jli chloride of . * . 

. . Yoi^^el . . 

. , 18()() 

Iron. * 

Protosulphate of . 

. ( Hunt . . . 

. . 1844 

Per.sul])hate of .... 
Ajtimonio-citrat(i oJ' . 

. • ! 1 riorscl.d . 

. . 1840 

Tartrat<.i of . . . . . 

. . . 



Attention was first called to the 
very pcjcnliar (;han<;‘es'pro(liiced 


in tlui iron salts in general, l)y 

Herschd . 

. 1815 

Cyanic compounds (Pnissian hlue, 

( Scheele 

. 178G 

&c.) 

( Desmortiers . 

. 1801 

Ferroeyamites of 

Fischer . . 

. 171)5 

Iodid(i of . • 

!))•. Woods . 

. 1844 

Oxalate of 

Hunt . . . 

. '1844 

Cliromate of 

Do. . . . 

. 1844 

Several of the above combined with 
mcrcirry 

Herschel . . 

. 184.3 

Copper. 

* 


Chromate Of (Chromatype) . . . 

Hunt . . ' . 

. 1843 

Sulphj^tc of * 

Do. . . 

‘. 1844 

Carbonate of 

Do. . . . 

. 1844 

Iodide of 

Do. . . . 

. 1844 

Copper-plate iodized ....*. 

Talbot . . . 

i 

. 1841 

Manganese. 

Penjianganatc of potash . . . 

Frommherz . 

. 1824 

Chloride of 

Hunt . . . 

. 1844 

Lead. \ . 



Oxide of (the puce-coloured) . .‘ 

Davy . . . 

. 1802 

Red lead and cyanide of potassium 

Hunt . 

. 1844 


Nickel. 
Nitrate of 
Iodide of 


I Hunt .... 1844 ' 
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Tin. 

Piirplo of Cassius Uncertain. 

('’oBALT Hunt . 1844 


AiiSENK’ sulphiirct 
J rb'euiral bY^ts of . 

ANTiArow . . . 

I'lsAirTii . . . 

(.'ADMU’AI ... 

* 

Iluonir.M . ' . 

OlIROAlirAl. 

f>iclironiat.(^ (»f ])otas}i 
— — witli iodide of starch 

ClILOUTNE AND IlYDROCiEN. 

Chlorine (tithfmized) 

and ether . . 


Sage . . 1803 


!' Hunt 18-11 


Mungo Ponton . 1838 
K. Peeipiorel . . 1840 

Gay-Lussac and Th6- 
nard ... 1 8()9 

Dra])er . . . 1842 

Cahuiirs . . . 1810 


Glass^ nian^anes(3, reddeaed 


Faraday . . 1823 


Cyanogen, .solution of 


Phosphorus . . . 

in nitrogen . 

and anunonia 


Pclouse & Richard- 


’ ( son . , 

. . 1838 

( Schulze 

. . 1727 

’ ( Ritter . . 

. . 1801 

. Beckman . 

. •. 1800 

. Vogel . . 

. . 180G 


Nitiuc Acid decomposed by light 


Schetile 


Mbthyle Compounds Cahoui-s 


^ Crystallisation of saltp influenced 
by light 


r Petit . . 

/ Chaptal 
(Dize . . 


178G 


184G 

1722 

1788 

1789 
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Hesinous Bodies {Ileliography) . 

Asphalttim 

Resin of oil of lavfender .... 

Guaiacum V . 7 

Bitumens all decomposed . . . 

All residua of essential oilj^ . . . 

Flowers, colours of, expressed, and 
spread upon paper . . . 

Yellow wax bleached 

f 

Phosphorescent influences of solar 
rays « 

Influence of light on electrical 
phenomena 


iSTiepce . . . / 1814 

Niepce . . . 1814 

Niepce & Daguerre 1830 
Wollaston . . 1803 

Daguerre . . . 1839 

Da:guerre . . . 1839 

Herschel '. . 1842 

SeneJ)ier . . . 1791 

Licetas . . . 164G 

Kirch er . . . 1G4G 

Canton . . . 17G8 

Biot . . . . 1840 

E. Becquerel . 1839 

* 

E. Becquerel . 1839 


In the foi'egoing chapters every thing has been included which 
appeared necessiiry to the complete illustration of the histoiy of 
Photography. It may be thought by many that the manij)ulatoiy 
details included in this division should have been reseived for 
that which is more strictly technical. The difficulty of doing 
this without an annoying repetition, has led me to adopt what I 
consider to be the clearer coiuse. . 




VAllT IT. 

SCIENTIFIC INYESTIGATIONS 


PHOTOGRAPHY 



CHAPTER I. 


GENERAL REMARKS ON THE SOLAR AGENCY PRODUCrNG 
CIIEJIICAL CHANGE. 

T*revioi^^ly y.' explaining tlie pi-aetiee of photogi-apli}", to wliicli 
a separate division is give%, it appears important tliat^tho pljy- 
sieal conditions of the element#) with which wo have to woi k 
shoidd be understood. ^ 

The suii-beam is our ;|)erjcil, and certain delicab^ clnanical 
ja-eparatioiis . form our drawdng-board. Eveiy beam of light 
which Hows from its solar source is a bundle of rays, having 
♦‘ach a very distinct character as to colour and its (;U(‘mieal 
functions. These rays ai’c easily shown by allowing a ])(;ncil of 
sunlight to fall on one angle of a prism : it is bent out of its 
path, or rffrarted, and an cdongated imag(‘ is obtained, present- 
ing the \ Tious c^>lours of vrhich light ap])cars to be constituted 
— red, orange, yellow,* green, blue, indigo, and viohjt. This 
e(»l( aired image is called the solar or the prismatic sp(ictrum. 
Thf‘ r(‘.d ra}% l>eing the least refracted, is found at the lower edge, 
aicV ihe violet, being the most so, at the other extremity of this 
eliromatic serie.s. Below tlie ortUuarily visible red, another ray 
(^f a dee^Hir red, distinguished as the oMreme red, or crinmm ray 
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may be detected, by examining the whole through a cobalt blue 
glass ; and, by thrqydng the spectrum upon a piece of yellow 



Violet. 


Indigo. 

Mlae. 

Green. 

Yellow 

Orange 

Red. 


paper, another ray appears at the violet extremity, named by 
Sir John Herschel tlie lavender ray. Yet more recently, Mr. 
Stokes has proved a most remarkable extension of the luminous 
rays. Ey thi-owing a ])rismatic s]>ectrum into a solution of (jui- 
nine in diluted sulphxu-ic acid, or an infusion of the bark of the 
hoi’se-ehestnut tree, a set of extra spectral rays, extending far be- 
yond the violet, make their aj)pearance, proving the existence of 
light over a si){ice which has hitherto been thought incaj^able of 
producing any luminous phenomena. 

The oiiginal spectrum of seven bands of colour was examined 
by Sir Isaac Newton, and that emmeiit philosoi)her determined 
that a given , degree of refrangibility indicated a given colour ; 
that the colour of a ray at once indioated its angh^ of refraction. 
Since tin!; days of Newton, until oxm ^wn time, this position had 
never been called in (piestion ; hhe seven rays were regarded as 
the primary colours of white liglA Newton 

received as truth upon his authority. ^ Sir David Brewster has, 
however, argued that this law Avill not stand the test of exami- 
nation. He imagines that the i^rii^matic spectrum consists of 
tliree chromatic spectra overlapping each other, and that those 
three colours — red, yellow, and blue — can be detected in every 
part of the image. Sir John Herschel has added two rays to 
the luminous or visible spectrum,-r-thus making the number 
nine instead of seven ; but these may^ equally \rith. the others, be 
but combinations of the three primaries. There is, however, 
much reason to doubt if the new extra spectral rays can be 
comprehended within these three. 

The colours of light will be rendered most familiar by caliipig 
to memory the conditions of that very beautiful natural j)heno^ 
menon, the rainbow. The primary bow is usually accompanied 
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l>y fi ^onclary imago, in which the order of the colours is re- 
versed. From close examination of the prismatic spectrum, I 
am tlisposed to helit‘vc that whenever we ol^taiii this chromatic 
division of white light, it is accompanied hy a secondary spectrum, 
and that the real conditions of the colours are as follows : — 

Tlie yellovj is the ivost luminous ray, and the ilhiminating 
pr)wer diminishes on either side, af it ; on on^^ side it blends with 
tlie hhi(\ to forili the green, ajid i)ii tlu‘ other with the red, giving 
rise to the orange uxy. The him* diiiiriishing in iiiU'iisity sinks 
towanls blackness, and tli^s j^roduces the indigo, the extreme 
edg(‘ of which represents the limit of the. ordinary spectnim at 
tliat (Mid ; as th^^ outer ( dgi‘ o-itlu* nnl forms its limits, as far as 
th«‘ luiinan eyt‘ is eonerM*m d, on the oth«'r. ikyond the indigo 
}ia\(‘ th(‘ violet ray : this would ap]H‘:ir to be tlie bhaiding of 
th(‘ rt d of Ihe su]»phMii<‘ntary sjKvtrmn witli tlui blm^ of th(^ 
ordinary on(‘, the lavender ray nsulting from tin* intercombina- 
tion of Th(‘ less luminous rays vith the (oloured surfito upon 
wliieh it is th?‘own. Then the extreme red or e.rimtmn ray will 
bi^ SIMM! to result from the bl(Miding of tlu' (‘XtriMiu^ blue of tlu' 
extraoT’dinary with the r(‘d of the ordinary sp(‘ctral image. This 
]>as>age is still retaiiuMl ; but I havi* ev(My ivason to lHdii‘.V(‘ that 
it wll! lu'fore long re(|uire sonn* modifieution, tlu^ discovery of 
Ml'. Stok(‘s mat(M*ially altiMMiig tlu^ conditions. 

Sii’ AVilllam IlcM-sehel, and Sir Jhairy Engleti(dd, diitcrmined 
the heating ]»owei’s of lh(‘S(.‘ ray ; to lu* very varied. A thermo- 
nietiM’ was placed in (‘<i.ch,*and the following results obtaimMl': — 


In tin* bine j-ay, in 

•V the tjiermom. 1*0.4' from oi'd 

fo dd 

O]* 1 

gT'een • ‘• 

3 •• *• di 


• 4 

yellow “ 

3 r>c, 


i> 

full r(‘d “ 

2,', '• r>r, 

‘* 73 

“ Id 

•' edge of red “ 

•2.\ '• TiS 

731 

Jd', 

Quite out of visibh 

■ light fii 2}/ •• 0] 

‘* 7!/ 

‘ is' 


Sir John ITi^rscdiel, by anotluM* form of ex]»eriment, Ijas fully 
eoutirmed these ivsults, and shown that tln^ calorific, oj* heat- 
piioducing i-adiations, being less refracted by the prism than the 
/e/// /-exciting rays, exi.^ a considerible distance*. furtluM* fi-om the 
visible rays than has b(*eu hithci’to susjiectiMl. Light and hcMxt 
have not. thereiVu’o, tin? same degrees of refrangiliility ; their 
inlluenees an^ not coincultMit, tludr maxima in the solar sp(*ct rum 
liw wjd(‘ asunder. Melloni has shown that, by the use of 
eidnureil iiUM.lia, these agencies cjaii be, to a considerable (extent 
:;^pjtj*at(‘d from each othtir. Glass staiiUMl with oxid(^ of copper, 
and waslied on one side with a coloni'h^ss srdiition of alum, 
* admits the light nys most fn‘ely, but ^>bstru(‘ts Uo per cent, of 
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the heat rays. On the contrary, a slice of obsidian cL black 
mica obstructs nearly all the light radhitions, but offers no im- 
pediment to the passage of heat. 

The chemical influences of the prismatic rays vary as their 
heating jiowers, but in the contrary dii“ectk)n. 

If we place a piece of j^hotograjmic paper in such a pos'tion 
that the spectrum .falls uj)on cit, it will be found to be very 
unequally impressed by tl^e various^ rays. Some' very eiUiaordi- 
nary peculiarities have Ixi en observed by Sji: J ohn Ilerschel and 
myself ; but it will be sufiicient for present pui-pose to state 
the general features of the impr(5Ssion under ordinaiy condi- 
tions. For some distance below- the Tusible red ray, the |)aper 
will be found uncoloured ; on the part Nvherc the red ray falls, 
a tinting of red or 'p^nk will be evident. The orange and yellow 
rays leave no stain, and the, green in general but a f?*,int one. In 
the place occupied by the blue ray, the first decided darkening 
is evident, which increases through the indigo and violet rays. 




Over this space the extra 
spectral or fluorescent > 
rays become visible. ) 



Itavender 

/ i " 

Violet 

/ * 

Indigo 

/ \i 

Blue 

/ ' * 

Green 


Yellow 

[] — 

Orange 

Red 1 

h — 

f * 

f 1 

Crimson t 
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and extends some distance beyond them. The shaded wood^ 
engraving (Fig. 14) will .serve to assist the reader in compre- 
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hciuliiij tile phenomeiui. ^he chemical radiations have a higher 
rt fraiigibility than the ordinary luminous and consequently 
tie V exte nd in full action to a cynsidemble space beyond the. 
lavender rjiys, where no light exists which can produce excite- 
nieiit on th(‘ optic nerve of the human eye, unless aided by some 
jK‘culiar conditions of transparent media, or of o])tical arningc'- 

JlK'lltS. • 

Whv>n'over vAi throw a ])\*ismatic spt'ctnim upon any jihoto- 
graj‘liic surface, it is always accoinjianic l by a sufficient (piantity 
<»f diffused light to j»roduct!^sonie chemical change, which shows 
its(‘lf in darkening, over ^ the jm-ts beyond the colotu’ed imago. 
llow(‘A ei*, tlKiix^ are two pointsvwhere this change does not take 
}>la(*e. and where the j»fi[<er is jireserved positively white; these 
are the points of maximum light and heat — the yellow and 
c imson Here we have the e* id(‘nce of the interference 

of these agencies with tht^ chemical radiations. As we cim 
separate heat and light from each other by the iLse of colouivd 
im'dia, so can we isolate the cheniicjd and luminous princi]>les of 
tlu^ sun’s niys. 11}' a yelh»w^ glass stained with silviT we may 
cait oir the agtmcy producing chemical chang(‘ so completely, that 
the most sensitive j)hotogra]»hic mat(*rial may he exposed to a 
full liood of simshine, without its undtugoing any altenition in 
colour. H, lioNsever, w'<* bikcf a dark-blue glass, sucli as is usu- 
ally ]»r(‘parod with tlie oxide of cobalt, (»f so deej) a colour that 
it obstnicts a considenible <jiianlity of light, and ])lace under it 
tin* sfime, or any photogWtphic jireparation, it wdll be found to 
<larkeii as nqddly as if no glass had be^n inter])ose(J btitween it 
and tln‘ ^ 

Thus we obtain conclusiv,jj pr(K)f that it is not light, 

■poirp.r, wffiich produces the cl^nic/;d changt;. That it is not 
JILAT is showTi in tlui siinui ^imnier by the j>rotecting influence 
cxeittKl by the maximum Calorific rays; and therefore ViO are 
driven to the hypothesis of the existence of a new agency — a 
new imponderable element — or a noble form of foice which is 
brojidly distinguished from these princi]>les or forces in its ejfects. 
To mai'k this the tenn Actinism has been j>rojK)sed, and it is 
now" very generally adc^ted. The word signifies nothing moie 
than rdjj pmver, and therefoi;e, as involving no theory, it is free 
from many of tb«.. objections wdiich would a])ply to any other 
term adopted from preconceived ideas. 

Phot{)gra[)hy appears to be a misnoniei-, since the })ictures so 
ralh*d are not di-awni by light. It is, howevta*, too finaly rooted 
iii^the public mind to admit of the hoi)e that any otluT may be 
ad<.>pted. If 1 might venture a suggestion, I w'ould advocate a 
return to tlie term introduced by Xiej)ce, whosc^ j^rocesses ai-e 
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described in the historical section — Heliography, Sun^Sawing, 
which most clearly expresses the fact, leaving the question of the 
particular agent effecting the^ chemical change still open for exa- 
mination. 

The annexed figure (15) shows the conditions as they are at 
present known. 


f Space of extra spectral 
rays. 

h Lavender 
ij 

Violet. 

Indigo. 

Blue. 

Green, 
y ellow. 

Orange. 

Red. 

A. 

a Extreme lied. 


15 

From' A to B exhibits the Newtoqjan spectniiUj’^h and b })eing 
the rays which belonged to ?no(l-ern discoveiy prc^viously to the 
recent observation, that the jiecujiar blue rays seen in solution 
of quinine and some minerjil oils belong to a yet higher order of 
refrangibility. The curves c, D, and E, represent the relative 
maxima of heat, light, and actinism, f being a second apparent 
maxiijium — vindicated in the red i*ay — of the chemical powei's. 
This may, however, be proved eventually to be a function of 
heat, since we know that calorific powe?^* will produce chemical 
change even when it is exercised’ as a radiant force. 

The operation of these antagonistic forces is somewhat re- 
markably shoAvn over different regions of the earth. Advancing 
from our ovai lands towards the tropics, it is found that the 
difficulties of obtaining pictures by the solar influences increase ; 
and, under the action of the glowing light of equatorial climes, 
a much longer period is roquir(*d for impressing a photogra]')k 
than is occupied in the process either in London or Paris. It 
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lias l)c\n stated by Dr. Drajier, that iii his }>i‘ogvess from New 
Voj-k to the Sontliern Stat’es he found the space protected from 
eht‘inical change by the yellow mys regulg,rl/ increasing. 

The same result is apparent in'* the differences between the 
s})ring and su niftier. Usually in March and April pliotograjihs 
iu(^ more readily obtained than m J\iue and July. 

It is worthy of nofice, that the morning sun, between the 
liours of eiglit«and twelve, proiluces much better effects than 
can be obtained after the holm of noon : tliis was observed at a 
very early jieriod by Daguerre. For drawings by application, 
tliis is but slightly, if at Ttft, felt, but with the camera it is of 
soiiu‘ eonsecjuence to attbnd tii^his fact. We are not yet in a 
]iosition to record mow^ thanUie fact, — the cause of tlie ditfe- 
i*ence is not determined ; probably it may be found to exist in a 
greater abseg'ptive action of the atmosjiliere, caused by the eva- 
])oration of aqueous vajiour from the (‘artli. In the neighboiu- 
liood of large towns it might be accounted for by the circumstance 
of the air becoming, during the day, more and more impregnated 
with coal smoko, Arc., which offers very jiowcnful interrujitiou 
to the free jiassage of the (‘hemical I’ays. This will, howc^ver, 
scarcely account fm* the same intiaderimce bi‘ing found to exist 
in the ojien country, some miles from any town. Until our 
iiK'teorological observers adojit a system of ri‘gist('ring the varia- 
tions of light and actinic ])ower by means of some wcdl-devised 
instrument, we cannot exjiect , to arrive at any viTy definite 
j-(‘sults. The subject inveijres some matters of the first import- 
aiic(‘ in ])liotometiy and meteorology, and it is to be desm*d that 
our public observatorii's sl^ould be fui^isluul with the required 
instruimliits for carrying out a siades of observation;^? off the 
diurnal and monthly changes m the relative conditions of the 
soLii* radiations. Wo have^^low evidence which iiroves that 
changes, almost inajiprcciyftle, in the condition of the atmo- 
sjheric media, through which the solar rays traveu’se, are capable 
of* iiroducing a most remarkable influence ujion the coloiu's of 
the spectrum and their chemical power. 

Many of the phenomena of vegetable life will be found to be 
directly dependent upo]a the ojieration of these jirinciples ; and 
it would he important'to mark any abnormal states of grcjwth — 
such as nnt unfreqiiently occur — ^and to be enabled to refer them 
to peculiar solar conditions. 

*■ See Researches on Lights 2nd Edition, by the Author. 
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CHAPTER* IT. . 


CHEMICAL CHANCES. ON SENSITIVE PllEPARATIONS. 

4 

It is of some moment to the ]>hotog^a])hic artist that he is 
acquainted with the changes whvh occui' in the several agents 
wluch he employs. A few of these arc therefore selected. 

Section I.— Nitrate of Silver. 

1. The crystallised salt^ in a pure state, sliould he procured. 
The commercial salt often contains nitrate of notash. The fnst^d 
nitrate, which is sold in cylindrical sticks, is yet more liable to 
contamination. , A ])reparatioii is sometimes sold for nitrate of 
silver, at from sixiience to ninepence the ounce less than the 
ordinary price, which may induce the unwary to purchase it. 
This reduction of price is ellected by fusing with the salt of 
silver a proportion of some otl^er metJillic salt. The fraud is 
readily detected hy ohseiwiug if the salt becomes moist on ex])o- 
sure to the air, — ^the adulterated nitrate of silver being del i( pie- 
scent. The ‘evils to the* pliotoginjil^er are, want of sensibility 
njK)!!* exposure, and the perishability (even in thtf dark) of the 
finished drawing. 

As all the silver salts are pi-cf^uyd from the nitrate, it is of 
consequence that its chaiucter aud^x^nges lie clearly undcrhtood. 

Experiment 1. — Dry nitrate of silver, fi*ee of organic mattei*, 
will not blacken by sunshine; and, wlieii dissolved in jierfectlv 
pure distilled water, it maj’’ be exjiosed for a long time to solar 
influeiice without ^undergoing any visible change. Add, how- 
ever, to the solution the smalltjst apprqciable quantity of any 
organic matter, and it will ahnosbiminediatily begin to l)lacker). 
This is so certain, that nitrate of silver is tiie most sensitive 
test that we have for tin? jiresence of organic matter in watei*. 

Experiment 2 . — Place a stick of charcoal in pure water con- 
taining nitrate of silver, most beautiful crystals of silver wili form 
around the charcoal.* We here sc^ that carbonaceous matter 
has the power of elFecting the decomposition of the. .silver saltk 
In the first example, we have the metal precipitated as a black 
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)>owd^’ — oxide of silver and metallic silver ; in the last, it is 
revived as a pure white metal, the crystals being of exceeding 
biilliaiicy. Thus we learn th.at the organic ihatter of the paper 
or of the size, is necessary to determine the change on which 
the photogi-aphic phenomena depend. 


Action II. — Chloride op Silver. 

For the formation* of the chloride of silver, any of the follow- 
ing salts may be added to^.^solution of nitrate of silver : — 

1. Cldoride of Sodiuir (Consjion Salt). 

2. Cldoride of Potjisfum. 

*5. of Bai ium. 

4. L. of Strontium. These salts have very 

/)• of Calcium. remai‘kable colorific 

6. Hydrochloride of Ammonia. proiiertios. 

7. — of Peroxide of iron. 

8. Hydrochloric Acid (^Sj)lr^1s of Salts). 

1). Solution of Chlorine in water. 

The a’oove salts arc only necessary for the pui'i)ose of giving 
;i variety of colour to the artist’s productions ; either one of 
them iriay be.used. This is a jx)int of much interest, as the 
result of using these different materials as the base deter- 
mitiing the tone of the fivMied picture, enables us to produce 
(‘ffcc» • which are in accordance with the subject which we desire 
to represent. 

A few* cxjfu iments of an easy character will be inpinit?tive, 
(in ring out the character ot' those changes which sensitive? 
>nrf:n‘(‘>' undergo. 

unnivul 3.-— Pour s(^j^ of the solution of common salt into 
tin* of nitrate of silver ; immediately, a very co])ious 

wliit^ precipitate takes place. Pimr off the supernatant licpior, 
and well Av-ish it, by the dim light of a candle, with ]Hire dis- 
tilled wate)’ ; then expose it to daylight : it ^ill change colour 
\ory slowly, passing fr(\m white to grey. Drop a little nitrate 
of >^ilv(a' u]>on the whifce precipitatCj it will darken much more? 
rapi<lly thmi before; add* a little organic matter, and the 
ehangt; occurs still qaiicker ; and the degree of darkness 
wliieli it eventually attains will be consid(?rably deej>er than 
bef >j-o? 

In this experiment we prove that, although the white salt of 
silver changes colour alone, the addition of nitrate of silver and 
organic matter considerably quickens the operation ; therefore, 
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in preparing the papers, it is always necessary for the nit/ ate of 
silver to be in excess. 

Schccle, in his ^Experiments on Air and Fire^’‘ has some ex- 
periments which are remarkably to the point. “ I preci])itated 
a solution of silver by sal ammonuic ; then I edulconitcd and 
dried the precipitate, and exposed it -on a piece of paper to the 
beams of the sun for the space of two weeks, when the surface 
of the white i)Owder grew black ; after whicli I stiiTed the 
powder, and rej)eated tht same Several tunes. Hereupon I 
poured some caustic spirit of sal amuioniab on this, in all ap- 
pearance, black powder, and set it bj7''ror digestion. This men- 
struum dissolved a quantity of luna cornua (horn silver), though 
some black powder remained uuSissolvell. The powder having 
been washed, was for the greater pai*t dissolved by a pure acid 
of nitre, which, by the operation, acquired volatility. This solu- 
tion I precipitated again by means of sal ammoniac iuto horn 
silver. Hence it follows that the blackness which the luna 
cornua acquires is silver hy reduction^ 

Experiment 4. To determine tlie cliaracter of tlie change set up 
hy sunshine . — A solution, No. I, is nitric acid and oxide of silver 
dissolved in water, and a solution, No. 2, is chlorine and sodiitm. 
When these solutions are mixed, a white precipitate — chloride 
of silver — falls. The chlorine of the cr)mmon salt seizes the 
silver, and as this is nearly insoluble, it is precipitated : the 
nitiic acid combines at the sanie time with the soda, and this 
remains in solution. Tlie chloride,, of silver being carefully 
washed, is placed in very pure distilled water, to which a minute 
portion of organic matter has been added, and then exj)Osed to 
sunlfiiiejito After it has darkened, remove the watc^*, aii\l it will 
be found to contain chlorine ; by adding some nitrate of silver, 
we shall obtain a fresh precipitji^^and we may thus deteririine 
exactly the amount of decompositjOi^ which has taken place. 

In the process, the strong affinity existing has been broken 
up. Metallic silver, in a state of very line division, is produced ; 
and the* chlorine set free dissolves in the water, from which we 
can precipitate it again as chloride of silver, and consequently 
readily ascertain its quantity. ^ 

It is necessary now to direct attention to the effects of 
organic matter in accelerating the bl^kening process. Sir, John 
Herschel, whose researches in this bi’ancji of science are marked 
with his usual care, has given particular attention to this matter. 
As it is impossible to convey the valuable information that Sir 
John has published, more concisely than in his own language, I 
shall take the liberty of extracting rather freely from his memoir, 
published in the Philosophical Transactions. 
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a' px'at many experiments were made by preci])itatin" 
organic liquids, both vegetable and animal,^ with solutions of 
lead ; as also, after adding alum, ^yth j^lkal ine solutions. Both 
alumina and oxide of lead are well-known to have an affinity to 
many of these fugitive organic compounds which cannot be con- 
eim tinted by evaporatk^i^ without injury, — an affinity sufficient 
to cai ry them down in combirmtion, when jirecipitated, either 
as hydrates or hs insoluble .stilts. 8neh precipitates, when col- 
lt‘c.ted, were applied, rtu the state of crtaim, on paper, and, wdien 
dry, w(‘rc w'ashed with tl^p^nitnitc. It was here that the first 
])r()mi]iently successful Result was obtained. The i)reci])itate 
tin-own down from a li(ji.id of ibis description by lead, was found 
to give afar higher degree of sensitiv(‘ness than any 1 laid before 
obtained, ix'ceivihg an ecjual <l(‘j>th of iin])ression, when exposed, 
in comparisdii with mere nitrat(‘d in less than a fifth of 

the time ; and, moreover, acquiring a beautiful ruddy brown 
tint, almost amounting to crimson, with a- ]>ocidiarly rich and 
^-(‘Ivety effect. Alumina, similarly pr(Kn])itated fi*om the same 
li<piid, gave no such result. Struck by this dilfcTence, whifdi 
manifestly rtderi-ed itself to the pi-ecipitate, it now occurred to 
me to omit the organic matter (whose necessity T had nevei* 
b(ifore thought of (piestioning), and to operate with an alkaline 
preci])itant on a mere aqueous solution of nitrate of lead, so as 
to produce simply a hydrate of that metal. The result was in- 
structive. A cream of this h}drate being applied and dried, 
ac(juired, when waslud with nitrate of silver, a considcu-jible in- 
ci ease of sensitiveness over what the qitrate alomv would have 
given, tliouuj^i less than isi the experiment where oi*ganized 
matter was j)resent. The 1*1011 crimson hue also accpnrtMl in that 
«:ase under the influence of liglji, was not now producid. IV^o 
])eculiarities of action werm><iffms brought into view ; the one, 
that of the oxide of lead m a mordant (if w(i may use a t(a*m 
borrowed from the art of dyeing), the other, that of organic 
matter as a colorific agent. 

“ Paper washed with acetate of lead was imprc’-gnafed with 
■s arious insoluble salts of that metal — such as the su]j)hate, ])hos- 
])hat(^, muriate, hydriocfcite, borate, oxalate — aiid otluu-s, })y wash- 
ing w ith their appropriate neutral salts, and, when dry, applying 
the nitrate of sil\ er as usual. The results, how^ever, w^ere in no 
way striking, as regardfe sensitiveness, in any case but in that of 
the iiiuriatic applications. In all cas(?s where such a])j)lications 
w ere used, a paper was produced infinitely more sensitive than 
any 1 had at that time made. And I maj here observe, that in 
this respect the muriate of strontia a[)peared to have decided 
advantage.” 
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It would oe tedious and useless to mention all the cofnbina- 
tions of alkaline and earthy muriates which have been devised to 
vary the effect, or increase the sensitiveness of the silver pj*e- 
pai ations : the very considerate differences produced through the 
influence of these salts will afford peculiarly interesting results 
to any inquirer, and furnisli him ^ith curious collection of 
photographic specimens. As a general rule, all the solutions 
should b(5 made in the combining ^proportions €»f the tmaterial 
used. With a scale of chemical equiyaleni^ at hand, the photo- 
graphic exj»erimentalist need not err. taking care that a slight 
exc(\ss of pure nitrate of silver j)revjSls upon his pa})cr or plate. 

These changes shoidd be weji* undesfstood, before the photo- 
graphic amateurs proceed to the preparation of the sensitive 
papers emiDloyed for the ordinary processes. 


Section III. — Iodide of Silver. 

If iodide of silver is precipitated by mixing together solutions 
of iodide of potassium and nitrate of silver in a concentreated 
state, a heavy y ellow powder Mis, which will scarcely change in 
colour by an exposure of many days to sunshine. But if tile 
solutions are inflnitely diluted, so that on mixing they only 
become milky, and the light powder which occasions the opacity 
falls but slowly to the bottom of the^ vessel, it will be found that 
it is sensitive to the weakest solar radiations. There does not 
appear to bcv any chemicfil difference between the iodides thus 
obtained ; but there arc some remarkable physical^.pecvliarities, 
and it is' believed that attention to tlit'se will be found eventually 
to be of the utmost importance. • 


Section IV. — Bromide of Silver. 

; In many of the works on chemistry, it is stated that the 
chloride is the most sensitive to light of all the salts of silver ; 
and, when they are exposed in a perfectly formed and pure state 
to feolar influence, it will be found t-hat this is nearly correct. 
Modem discovery has, however, shown that these salts may 
exist in peculiar conditions, in which the affinities are so 
delicately balanced as to be disturbed by the faintest gleam ; 
and it is singular that, as it regards the chloride, iodide, and 
bromide of silver, wh^n in this condition, the order of sensibility 
is reversed, and the most decided action is evident on the 
bromide before the eye can detect any change in the chloride. . 
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, Tlie slight additional expense of the bromides is not worthy 
consideration, particularly as their use mjiy be confined to 
])upei-s for the camera obscura, ^the pictures on which are of 
coiuse of the negative character, and the positive photograj)1is 
can b(^ formed by transfer on the chloridated papers of a highly 
sensitive kind. Since, there has been some question as to the 
use of the iodide of silver without an infringement of patent, it 
is not a little .^irprising tliQ,t the bromide has not been more 
geiK Tally employed.* 

It will be found that ^le bromide and iodide are much alike 
in the singular want of ^ensil)ility which they sometimes exhibit 

undci* the circumstances alread}^ alluded 

to, which are not easy of exjdanation. 

If a pai)er first wjished with a solution 
of niti*ati‘. of silvei* lias bromide of jiutas- 
sium ajqdied to it in difierent ]n-o]»or- 
tions, say 20 grains, 15 grains, and 26 ^rs 
10 grains eacli, in two (huclimsof water, 
and, when diy, be again waslied over 
witli the silver solution, it will be found, iOgrs 
unless, as is occasionally the case, some 
organic combination interferes, that the 16 

order of sensitiveness will begin with the 

weakest solution, the strongest benug the least influenced by 
light. The» different degrees of darkness induced are fairly repre- 
sented in tlje margin. (Fig. 18.) As the different bromides give 


to }>hotographic paper varieties whij;h much resemble thosii 
enumerjited under the muwates, I have thought it unnecessary 
to give an account of any of them. The paper jirepaled with 
the bromide of potassium is^lic kind I have adopted, after 
having tried upwards of himdred combiiaxtions of silver 
•with the other bromides. ••r 


To prepare a highly sensitive paper of this kind, select some 
sheets of veiy superior glazed post, and wash it on oiuj side 
only with bromide of potassium — ^forty grains to one ounce of 
distilled water, over Avhich, when dry, pass a solution of one 
hundred grains of nitrate of silver in the same (quantity of water. 
The paper must be dried a» quickly as possible without exposing 
it to too much heat j then again washed with the silver solution, 
and, when dry, carefully preserved for use. 

It will be perceived that I adopt a slightly different manipu- 
lation from that recommended by Mr. Talbot. Instead of wash- 
ing the paper with the solution of silver first, and applying the 
bromide or the muriate over this, and then the silver wash again, 
1 use the alkaline salt first, and apply the metallic washes one 
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on the other. I have been induced to this from observing that 
the photographic preparation penetrates less deeply into the 
paper than wlien'laid on as originally prescribed, and, con- 
sequently, the sensibility of it is increased. It will be found 
that an addition of about one-twelfth of spirits of wine to tlie 
solution of silver will much -increase the blackness of the paper 
when solarised ; and I ■ think tjtc may safely say that the sensi- 
bility is also improved by it, — ^at all^ events it is llot imj<air(Kl. 

M. Biot has expressed, his opinion that >t is not possible to 
find any substance more sensitive to light than the bromide of 
silver : this is true to a certain extefit, but in combination with 
deoxidizing agents other prei)ar{jJions \v»dl be named which have 
a decided su2:>criority over the pure bromide of silver. 


Section V. — Miscellaneous Salts op Silver. 

Eluoride of Silver, — The use of this salt apj)ears to have been 
first suggested by Sir «Tolm Hcrschel ; it foi*ms the basis of a 
process by the author, already described. It has lately l)eeu 
claimed as a new 2)hotogra])hic agent by the French, but the 
date of j)ublication determines this question in the authoi‘’s 
favour. 

Phosphate of Silver.— Dr. Fyfe api>ears to have been the 
first to suggest the use of the 2?hos2>hate of silver as a 2>hoto- 
graphic material, but I am obliged ti)* confess it has not, in my 
hands, 2)rovcd anything like so* successful as, from Dr Fyfe’s 
descri 23 tion, it was in his own. Iiideod, he himself obsjerves, in 
speakiu*^ of its use in the camera <^bscura : — Though rej)re- 
sentfitions may be got in this wjw, yet, so far as I have found, 
they have not the minute distinct^;ss of those got by the method 
already mentioned (i. e. by ap2)licatl\»n). Owing to the inter- 
ference of the lens, the light does not act nearly so 2^owerfully 
on the when it has to 23 crmeate merely a frame of 

glass.” • 

For^all 2^1’actical 2 >Rri 50 ses, the method which Dr. Fyfe has 
given of pre2){xring these 2)a2>ers is, 2)erha2)s, the best* : — “ The 
pa2ier is first soaked in the phosf^a^e of ®soda, and then dried, 
after which the nitrate is spretul over, one side by a brush ; the 
paper again dried, and afterwards again 2»^it through the salt, by 
which any excess of silver is converted to 2^hos2)hate. As thus 
pi*epai*ed, it acquires a yellow tinge, which becomes black by 
ex2K)sure to light.” It Avill be evident from these directions, 
that what was formerly said about the necessity of having the 
nitrate of silver in excess, is here, according to Dr. Fyfe, 



MISCELLANEOUS SALTS OP SILVER. 


121 


objectionable. It certainly does not appear to be so essential 
in this preparation, that anything but pure phosphate of silver 
should be used ; yet I cannot heljj fimeying that a slight advan- 
tage is gained, even here, by allowing a little excess of nitmte. 
]3r. Fyfe has given a process for applying the phosphate of 
silver, mixed as a paint, on metal, glass, or paper. It, however, 
requii*es the skill of an artist t'i produce an even surlVice, and 
unl(‘ss a unifotm ground is^ given, the j)icture is deformed by 
vaving lines of difierent shades. A method of precipitating 
argentine salts on smootli surfaces will be given in the following 
])ages, by which means th(* most unifonn face is procured, and 
iiiany beautiful efiects j)' oduccih 

Fulminate of Silvc^.~ Notwithstanding the extraordiiiaiy 
d(‘gree of sensibility which has be(*n given to paper and to 
thii luetallic* jhites by the industric^is ex])(‘!*iments of chemists, 
I am eonviue(id that we may ho])e to obtain agents of far 
highei* natural seJisibility than those we now possess ; and I 
look with much nnxiidy to some of the combinations of organic 
radicals with metallic bases. The fulminat(\s and the ethyle 
comjKjunds present a very jiromising line of in(piiry. Mr. John 
Towsoo, of Dcvonpoi-t, who pursued, conjointly with myself, 
a most extemsive S(;ries <.>f researches on photographic agents, 
was endeavouring to foT'in a solution of silver, in which the 
elements slioidd be so deli(*ately balanced as to be overtunied 
by the action of the faintest light. To' do this, he dissolved 
some veiy i)ure silvcT in* nitric acid, to which spirits of wine 
was added somcAvhat suddenly in jjroportions qcpial to the 
acid us^d, mi l the precipitation of the fulminate preventt^d 
hy a (piiek effusion of cold-water, sufficient to bring tLTi sp(*.cific 
gravity of the solution to Jd'iLand to this a few drops of am- 
monia were added. Pieces Bank post paper dipjied in this 
solution became, ther instant they were presented to the declin- 
ing light of an autumnal evening, a beautiful black having a 
]mrple tinge. This effect did not seem to come on gradually, 
hut, as l)y a sudden impulse, at once. Both this gentlehvin aud 
myself have often endeavoured to repeat this, but in no one 
instance have either * of us succeeded in producing anything 
nearly so sensitive. Tt should be ’stated, that thci solution pre- 
]>aT-ed in the evening had become, by the following morning, 
only ordinarily^ sensitive, and that jiajiers prepar*ed with it were 
drlicpiesceiit and had. In repeating any modification of this 
exp(‘riment, the gi'eatest care should he. taken, as explosions of 
considei'able violence are otherwise likely lo occur. 

Another scries of experiincmts on the fulminates of silver have 
produced very pleasing photographic results, but I am not 
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enabled to specify any particular method of preparing them, 
which may be certain of re])roducing the results to wliich I allude. 
Nothing can be more cai)ri^,ious than they are ; the same salt 
darkening rai)idly to-day, which will to-moiTow Jii)pear to, be 
absolutely insensible to i-adiation, and which will again, in a few 
days, i-ecover its sensitiveness, to lose it as speedily as before. 

Tlie beautiful researches of* Professor Frankland, of Owen’s 
College, Manchester, however, most, satisfiictorilj provis that a 
great many of the metals mil combine with organic radicals in 
the sunshine which will not so combine in darkness. 

Organic and other Salts of Silver.^ With the exception of 
the carbonate, tartrate, ac(^tate,^Htinie, oxidate, and one or two 
others, the salts of silver, besides those already described, do not 
ajipear to be sensibly influenced by light. Many have been 
mentioned by authors as absolutely insensible to its influence ; 
but recent experiments have prcxluced modifleations of these 
salts, which are delicately sensitive to the solar ray. Airiongst 
others, the chromate has been nameil, and certainly it has not y t^t 
been rendered sensitive to an exposure of some hours to daylight ; 
but one experiment of mine has proved that the solar beam will, 
in a few days, produce a fine revival of metallic silver from its 
chromate; and another ex})enment with it, has the most phiasing 
result of bringing within the range of i)robabilitics, the pi*od notion 
of photograjihic pictures in their natural colours. 

Researches having this objcct»in view led to the discovery of 
the chromatype ; but this beautiful sstjb (chromate of silver) has 
not yet beeii applied directly as the photographic agent. In 
the present state of our knowledge, we cannot ventme ,to affirm 
that anj?* salt of silver, or, indeed, of any of the other nuitals, 
exists, having an absolute insensibility to light, or in wdiich the 
required unstable equilibrium maj^not be induced, so that the 
sun’s beam might change the characW of its combinations.’ I 
am, indeed, convinced that no body in nature is entirely unin- 
fluenced by the action of the sun’s rays. Papers washed with 
either pf the alkaline carbonates, and then with a solution of 
nitrate of silver, resemble in their chanicter those prepared with 
the muriates, but are not darkened so rejfdily. 

The tartrate of silver possesses some very extraordinary pecu- 
liarities. Papers may be prepared, either by S2)reading the tar- 
trate at once over the surface, or better,' by soaking the paper 
in a solution of Rochelle salt (the tartrate of potash and soda), 
and then applying two washes of the solution of nitrate of silver. 
The first action of ligliit is very feeble, but there gradually comes 
on a stronger discolouration, which eventually proceeds with 
rapidity, and at length blackens to an extent beyond almost 
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every other paper. This discolomtition may be wonderfully 
aeceicraied ])y wasliing over the tartrated i)aj)er witli a very 
dilute solution of the hydriodate of potash, during the process 
of darkening. It is not easy to use this when copying anytliing, 
hut there are cases in which the extreme degree of darkness 
wliich this ])reparation^icqiiires, nmders it valuable. The acetate 
of silvoT comports itself in the ^ame manner as the tartrate. 
Tlie citi ate, o.fJilate, (tc., are^ oidy intei'csting as fonning j)ai’t 
i)f tlie series of arg^aitino ])re 2 >aratioivH which exliibit dc^cisive 
oliangos when exposed to liglit. The methods of rendering them 
available will be suffienaifly imdei>5tood from the foregoing 
details, and it would onl]^) av,.,unn(?cessary waste of words to 
^’ive any more particuldr directions lus it regards them. 



. CHAPTER^ III. 


THE THEORY OF THE BAGUERREOTYPE. 


Numerous speculations having been ventured as to the ])ecu- 
liar chemical clianges which U^ht "pinduccs on the iodidated 
silver tablets, I shall make no apology for introducing a few 
remarks on this very interesting subjcict. 

Numerous experiments (^n ])lated copper, pure ?iilver ])]ates, 
and on silvered glass and j)aper, have convinced me that the first 
operations of ])olishing with nitric acid, &c., are essential to the 
production of the 7nost sensitive surface. All who will tak(^ the 
trouble to examine the subject will soon be convinced that the 
acid softens the silver, bringing it to a state in which it is ex- 
tremely susceptible of being either oxidized or iodized, according 
as the circumstance may occur, of its exposure to the atmos])here 
or to iodine. Tlie process, adoj>ted, I believe, first in Arnei'ica, 
of producing a dej)osit of chemically pure silver on the plat(d 
metal, by means of the voltaic* battery, which cei-tainly gives 
rise to some jieculiar conditions, a2>p(5tii‘s to prove that the soft 
surface of silver is of advantage. 

The sensitive surface is a combination of iodine,^ or of iodine 
and brdminc, with the silver. Wl»en ex])Osed to radiant in- 
fluences in the camera, a molecnhxr change is effected, and there 
is much doubt if any iodine or ^lomine is removed from the 
surfiice. Some have thought that'»the su 2 )erficial film being 
decomj^osed, the iodine and bromine attack a loAver surface of 
the j)late ; but experiments are still wanting. 

I hq-ye discovered that all the rays of the juismatic spectrum 
act on the Daguerreotype plate, exce 2 )t the yellow, and a circle 
of light of a peculiar and mysteiious character, whicli sur^'oit'nds 
the visible spectrum. The light' acting bn a preijared tablet, 
appears to decompose the film of itxlide of silver to diffcirent 
dej^ths, according to the order of refrangibility of the rays : the 
violet ray and extra-spectral rays effecting the dee 2 )est decom- 
position, whilst the red acts to a dej^th inapjireciably slight. 
Thus it is that the*- sj^ectrum impressed on a DagueiTeotype 
plate ^ reflects natimil tints of the same kind as Sir Isaac 
Newton’s thin films ; the thickness of each film of reduced silver 



ON THE THEORY OF THE DAGUERREOTYPE. 


125 


on tlie plate being in exact proportion to the chemical agency of 
the coloured ray by which it was decomposed. 

On photographic papers, the decomposed argentine salt exists, 
in all probability, in a state of oxide, mixed with revived silver; 
but on the silver tablet the iodide is changed over all the parts 
oil which the light acts, and pure silver ^in a state of extreme 
division results. The* depth to which the decomposition has 
been c;ffected bging in exact relation to the intensity and colour 
of the light radiated from thd ob ject viljich we desire to copy, the 
mercurial vapour unites with different jiroportioiis of silver, aids 
in encreasing the docom]^»sition of the silver salt, and thus are 
formed the lights and miii4Jt^ tints of the picture. The shadows 
are produced by the unchanged silver from which the iodine is 
i cmoved by the hyposulphite of soda. 

Dagum-re Jiimself laid much stress upon the necessity of ex- 
])Osiug the ])]atc to receive the vapour of mercury at an angle of 
4 This, perhaps, is the most conv(‘uient jiosition, as it enables 
the operator to view the plate distinctly, and watch the develoj)- 
ineiit of the design : but beyond this, 1 am satisfied there exists 
no j*(ial necessity for the angular position. Both horizontally 
and vertia«lffi^ have often produced e(|ually efftictive daguerreo- 
ty])Os. .Tx&i:ifig at a daguerreotype picture in such a jiosition 
that the light is incident and retlected at a large angle, the 
drawing appears of the negative character ; the silver in such a 
position appearing white, and the amalgam of mercury and silver 
a ])jile grey. View the plr*1;e in any position which admits of 
but a small angle of rellection. and we tlien see the di^sign in 
all its exquisite beauty, correct in the Arrangement of its lights 
and shath‘S,-*-the silver appealing black, while the amalgahl, by 
cuntrasi in part, and partly* in reality, ajqxjars nearly white. 

The cause leading to the lUiiform dejiosition of the mercurial 
vapour is difficult of soluti.^tn. It does not appear to mij that 
any one of the hypotheses put forth, satisfies all the conditions 
of this peculiar pherionienon. 

Few papers have been published which so comj)letely' investi- 
gate the phenomena of the chemicjil change in the dagueiTcotype, 
as that of Mr. Georgp Shaw. As giving a large amount of 
valuable information^* I tiansfer it from the PI lilosophical 
Magazine. 

“ It is well known that the impression produced by light on 
a plate of silver rendered sensitive by M. Daguerre’s process, is 
wholly destroyed by a momentary exposure of the plate to the 
vapour of either iodine or bromine. A): hough this fact lias 
long been known, the nature of the action by which so extra- 
ordinary an effect is produced has not yet been satisfactorily 
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explained. In the hope of elucidating this subject, a series of 
experiments was instituted, the results of which are recorded in 
the following remarks. 

A silver plate prepared ‘oy exposure to iodine or its com- 
pounds with bromine, may be exposed to the vapour of mercury 
without being in any way affected b}^ the exposure. If, howevei*, 
the prepared plate be previously exposed to light, or made to 
receive the luminous image formed in the camera ohsmra, tin? 
mercurial vapour attacks forming, in tlic former case, a white 
film, and in the latter, a picture corresponding to the luminous 
image, which had been allowed to MlVn it. 

‘‘ If a prepared plate, after rec^ivii^g^a vertical impn^ssion by 
light, be exposed to the vapour of iodine or bromine, it is found 
tliat the vapour of mercury no longer attacks it j or, in other 
words, tlie impression produced by light is destroyed. 

The first experiments made for the puri)ose of amviiig at 
the cause of this phenomenon had reference to the relation 
between the time of the exposure to light Jind the time of (jx- 
posure to the vapour of iodine or bromine necessary to destroy 
the effect produced by light. Prepared plates were exposed in 
the cornier a ohsc^ra for a length of time, which previous experi- 
ment had determined to be sufficient for a full develo2)ment of 
the pictime ; some of those jdates were exposed during two 
seconds to an atmosphere feebly charged with tlio vapour of 
bromine, while others were carefjdly jireserved from contact with 
the vajoours of iodine or bromine, ilie atmosphere of bromine) 
employed, was produced by adding thirty droj^s of a saturated 
solution of bromine in w 4 ter to an oi^^ce of water : the solution 
was poiued into a glass vessel, and the plate was e^^posed to the 
vapour in the vessel during the time sj>ecified. The 2)lates were 
tlien introduced into the mercuJy^box, and by volatilizing the 
metal, jjictures were developed on afi^those wliich had not been 
exposed to the vapour of bromine, while those which had been 
exposed to it exhibited no trace of a picture under the action of 
mercury; 

“ The same experiments were repeated with iodine, witli 
exactly similar results. 

Prepared plates were exposed to^ diffu\ 3 ed light in the shade, 
and others were exposed to the direct,rays of the sun ; the object 
being in both cases the ])roduction of a more intense imj)T*ession 
than that i)roduced by the feeble light of the camera ohscura. 
Some of these plates were exposed to the vapour of bremine, 
and others to the vapoiu* of iodine, while others were carefully 
preserved from the va2iours of these substances. On subs(‘(2uent 
exposure to the vapour of mercury, those 2)lates which had not 



ox THE THEORY OF THE DAOUEEROTYPE. 


127 


})eoii exposed to iodine or bromine, exhibited, by the large quan- 
tity of mercury wliich condensed on them, th(^ effects of expo- 
siue to intense light : while those which had ibeen subjected to 
the action of either bromine or io(line were in no way affected 
l)v tlie vapour of mercuiy. Many repetitions of these experi- 
ments demonstrated that tile effect^ of exposure to the most 
intense light, was completely destj*oyed by the shortest exposure 
to tlie vavour of bromine or iodine. 

“ Expenments were now ihstitutca for the purjiosc of ascer- 
taining in what coudilion the preqmred ])late was left, after having 
be(‘n first exposed to light^hifd afterwards exposed to the vapour 
of 1)1-01 nine or iodine. In; 'feUese, experiments a method of treat- 
nn.-nt somewhat different from, and more convenient than that 
described, was resorted to, as in pr.ictising that method effects 
occasionally ^oreseiited themselves which interfered with the re- 
sults, and rendered it difticmlt to determine with certainty, how 
far soiiie of the appearances produced were due to the action of 
light. It is well kllo^vn, that a iirepared }>lato has a maximum 
of scaisitiveiiess when the iodine and liromine are in a certain re- 
lation to each other : if there be a deffciency of bromine, th(j 
maximum sensitiveness is not obtained, and, if th^re bean excess, 
the plate is no longer sensitive to light ; but when exqiosed to 
the vapour of merci^ry, withoivt havl/wj been exposed to liyht^ be- 
comes white all over, by the condensation of mercury thereon ; 
that is to say, it exhibits the apoearance of a jdate which had 
be(*n pTopevhf 2 >reijared, an(l* which had been exposiid to light. 
From this it will be evident, that a jilate properly iirepared in 
the fii'st instance, and then gxposed to l%ht, may, by*subscquent 
exposure \o the vapour of bromine, have the impression pipodrtced 
iiy light loliolly destroyed ; and yet, by the accunmlation of bro- 
mine, may exhibit, on ex])osui*e to mercury, an appeamnee 
similar to that due to light/ In other woi’ds, it is impossible 
(ill the case supposed) to distinguish between an effect jii oduced 
hy light and an effect due to excess- of bromine. By using 
i<jdine in the place of bromine, there is no risk of producing the 
apj)earanoe which accompanies excess of bromine ; but, on the 
other hand, by augmenting the quantity of iodine, the sensitive- 
ness of tht^ plate is diminished. 'These difficulties wer (5 over- 
come by using a solution containing both iodine and bromine, 
in such proportions that the evaporation of each should takt^ 
place in the ])roportion in wliich they produce on silver the most 
sensitife surlace. The solution employed was nnide by adding 
alcoholic solution of iodine to a solution of*clilorate of potash, 
until the latter would take up no more of the former ; and to 
each ounce, by measure, of this solution, ten drops of a saturated 



128 


SCIENTIFIC INVESTIGATIONS ON PHOTOGRAPHY. 


solution of bromine in water were added. The solution of 
chlorate of potash was made by diluting one j)art of a saturated 
solution of the s^t with ten parts of water. The use of tlic 
chlorate is simply as a solvent; of iodine. In the subsequent ex- 
periments, the plate was exposed to the vapour of this mixture? 
of iodine and bromine witji precisely the same effect as when 
either was used septirately, and without* the inconvenience, or 
uncertainty, which attended their use. c, 

A number of prelim^iAary experiments^ the detail of which 
would be uninteresting, appeared to indicate, that not only is 
the effect of light on a daguerreotype*;^)] ate destroyed by iodine 
or bromine, but that the plate is re^t^/red to its original condi- 
tion ; in other words, that its sensitiveness to light is reston^d. 
In order to determine this point, the following experiments were 
made. • 

“ A prepared plate was exj)osed to light, and afterwards to 
the mixed vapoim ; mercurial vapour ]>i ()duced no effect upon 
it after a long exposure ; the plate on removal from tlie mercury « 
box was a second time exposed to light, and again introduced 
into mercurial vapour. The apj)earance of this plate was vcTy 
little changed, and it was concluded that no effect, oi-, if any, 
very little, was produced by the second (?x])osure to light. Tliis 
conclusion was, however, erroneous, as the following experiments 
proved : — 

^^A j)repared plate was cxj)psed to light, and afterwards to 
the mixed vapour : mercurial va])ou4was found to have no effect 
upon it ; the plate was then partly covered with a metallic 
screen, fixed close to, bu\) not in contact with it, and the whole 
wa^ exposed to light. On placing the plate in thoHnei'ciiry l)ox, 
a broad white band, neaily corresponding to tlie edge of the 
defended part, made its appetirance ; the whole of the deftmded 
j)art (excepting the band in question) was unaffected, and the 
exposed part exhi])ited very little change. By a careful exami- 
nation of the plate after it was removed from the mercury box, 
the white band in the middle aj)peared to be produced by the 
feeble light which had passed luider the edge of the metal plate 
which had screened the light from i)art (>f the prepared surface ; 
and the very dark, and apparently unaltered appearance of the 
exposed part, was occasioned by an excess of auction, for mercury 
was found to have condensed on that part in large quantities, 
and to have produced the dark lead colour which is commonly 
called solarisation ; but which effect, in the case in question, 

* “ I shall hereafter call the mixed vapOura of iodine and bromine produced 
in the way described in the last paragraph hut one, mixed vapour^ in order tu 
avoid circumlocution. — G. S.” 
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was so excessive, that the colour of the 2>art on which mercuiy had 
coudeiised differed but very slightly from that />n which no light 
had fallen. It was now evident that the apparent absence of 
tdiect in the last experiment was in reality occasioned by an ex- 
cess of action ; and by repeating that cxj)erinjent, and making 
tlie time of the secoi\d exposure to light much shorter than 
]>efbre, the jdate assumed, undcr^the action of mercury, an in- 
tense and beautiful whiteness. 

“ From these exj)^riments, then, it was perfectly clear that 
the impression produced by the light on a Daguerreotype plate 
is wholly destroyed by tfiefnixed vapour, and that its seiisitive- 

to light is restored, ^ , 

It now remained tif discover to what extent the sensitive- 
ness is rcstoT*ed by the ti-eatment in (piestion. It was not at 
fu’st exj)ecte(t that the semsitiveness jbo light was as gj-eat aft(jr 
this treatment as after the original pi*i‘]>arati(>ri of the plate ; 
Imt experiments aftciwards proved that the sixrface lost none of 
its staisitiveness by this treatiiKUit, nor twen by numerous repe- 
titions of it. A prepared jdate was expos(‘d to light ; the im- 
})rt*ssion was dc^sti'oyed and sensitiveness i*estoi‘ed by the mixed 
A rqumr : the plate was a second time ex]K>st‘d^to light and a 
s(‘Cond time to bromine ; still its sensitiveness n.ppeart^d unim- 
paired, for a fourth or fifth exposure gave, on ti’eatment with 
mei’curial vapour, a vivid impression. In order to determine 
with the greatest accuracy if tie sensitiveness of the jrrepared 
surface was at all impaired by these repeated exposures to light, 
th(^ carnera ohscura was rcsoited to. A series of places was ju'e- 
])arcd with the utmost attention to uniformity ; some of these 
w(u*e cxjiosed*in the canieref^ ohscura, and pictures olrtaihcd^by 
th(j subsequent exjrosure to vapour of mercury : the time re- 
quisite for the jrroper develoyrnent of the jricturc was noted ; 
other-s were first exposed to the direct rays of the sun, and after- 
wards to the mixed vapour, and these were ex pose ul in the 
cainera ohscura for the same length of time as those which had 
not ireen exposed to light. Orr treatment with mercurial Vajrour, 
perfect pictur*es were produced, which could not be distinguisht^d 
fr’om those taken on pLates pi^epared by the ordinary nuithod. 
So completely does thef mix^d Vapour restore the sensitivtJiit'ss 
of prepar'cd plates after exjxrsure to light, that tlie most bemi- 
tiful impressions were obtained in the camera ohscura in two 
seconds on plates which had previously been foitr times exposed 
to the •direct light of the sun, and after each such exposure 
treated with the mixed vapour. * 

As the plates experimented on, to this stage of the inquiry, 
had been wholly exposed to the sun’s light previous to exposure 
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in the camera ohscura, it was thought that possibly some slight 
effect was produc^, which, from being the same on all parts of 
the plates, escaped observation ; and in order to avoid the possi- 
bility of error from this caus^, the impressions of light which it 
was intended to destroy by bromine were afterwards made in the 
camiera ohscura. Prepared, plates 'vlere impressed with virtual 
images of different kinds, the camera ohscura being pointed first 
at a house, afterwards to a bust, next to a tree, and finally to a 
living figure, the plates aftfcr each impression, excepting the last, 
being momentarily exposed to the mixed vapoiu?. In every in- 
stance, the most perfiict inipressions*^of ’the objects to which the 
camera ohscura was last dii-ected^weiJ^fJ^ibtained, and no trace of 
the previous impressions was left. ^ 

Experiments were next instituted for the purpose of ascer- 
taining if the prepared surfiice, after the j)rocess af mercui-iali- 
zation, could be made to receive another impression by treatment 
with mixed va]Jour. Impressions were taken wifch the camera 
ohscura, and after the full development of the picture by vapour i 
of mercury, the plates were exposed to bromine and again |)laced 
in the camera ohsc'ura, the instmment being directed in different 
experiments to, difieremt objects : on exposure to mercurial 
vapour, other pictures made their apjieamnce, and although con- 
fused fi-om superposition on the first pictures, could be clearly 
traced, and were found perfect in eveiy paiii. This production 
of picture upon picture was repeated, until, by the confusion of 
the superposed images, the effects (if further exposure could be 
no longer distinguished. 

In all tlie expeiimeifts hitherto jlescribed, the destruction of 
the*impressions by liromine was effected in the Hlark, the ap- 
paratus being situated in a room into which only a very feeble day- 
light was admitted. It remained to be discovered if tjie mixed 
vapour had the power of destroying the effect of light while the 
plate was still exposed to light, or if the vapour had the jxiwer 
oi suspending or preventing action of light on a daguerrcotyjie 
plate. 'In order to determine this point, the apparatus was 
placei near the window of a well-lighted room, and so arranged 
that, during the whole time of the preparation of the plate, by 
exposure first to iodine and afterwards ‘to bromine, it was ex- 
posed to full daylight, and by a mechanical ^arrangement, of too 
obvious a natui’e to render description necessary, the plate was 
withdrawn from the bromine vessel into a dark box ; that is to 
say, it was withdrawn at the same moment from the influence of 
both light and bromine : on being placed in the camera ohscura, 
platQs so prepared received impressions which by mercurialization 
produced excellent pictures, and there was no trace of the action 



ON THE THEOBY OF THE DAGUERREOTYPE. 


131 


of «‘^Tiy light save that of the camera obscura. It follows, then, 
that light is incapable of exerting any appre^able inflnence on 
(lagueiTeoty])e plates during the time they are receiving their 
coatings of iodine and bromine. 

Aithongh these experiments ajSbrd no information on the 
subject in reference to. which they were originally undertaken, 
they arc yet not without intcijsst, both in their theoretical 
b(‘ari ng and in# their practical application. Tliey dcmionstnite 
not (*nly that the chjyige (whatever it nay be) elfected by light 
on silver plates prepared by Daguerre’s process, is completely 
susp(mded in the presen cf of the vapour of either iodine or bro- 
mine, but that after that has been produced the impres- 

sion may be destroyed* and tlie ])late restored to its original 
condition, by a momentary expf»sure to either of these vapours. 
In their pra.(.*tical application, these ^\x])erimeiits show that all 
tlie care which has ])een taken to exclude light from daguerreo- 
type pla.tes during their pre2)aration is imnecessaiy ; that so far 
fr-om a dark room being csstmtial to the operations of the da- 
guerT’eoty2)e artist, the light of day may be allowed to fall on 
tlie ]>late during the whole time of its jwepai'ation ; and that it 
is only n('cossjiry to withdraw it at the same moment from the 
action of bromine and light by sliding it from the bromine vessel 
into the dark box in which it is caiTh'.d to the camera ohscnra ; 
and where, from the sibiation or otherwise, there is a difficulty 
in observing the colour of the ]>la^e during the process of iodizing, 
it m.iy be jvmoved from the ^(Kline vessel, and itsyudour (^xamim^d 
by the direct light of the sun, without risk or injiny^: for when 
returned to the iodine or br^^mine vessel for a moment, the eQect 
< »f 1 igl it is* whMly destroyed. ^ 

‘‘ l’(‘.rhaps the most valuable practical apjdication of theses facts 
is in the use of the same platg for receiving several impressions. 
When, on taking the jiortrait or picture of any object liable to 
move, there is reason to supjiose that the motion of the jH‘rson 
or ol)joct has rendered the ojieration useless, it is not neci^ssary 
to tlnow aside the plate on which the im2:>erfect impression h.as 
been taken, and resort to the tedious process of cl (waning and 
jirepariug another ; it k only necessary to treat the plate in 
the manner already pointed gut* and it is again equal in every 
resjiect to a newly^prepared- plate ; and this treatment may be 
relocated, until, by the slow accumulation of too thick a film of 
iodide of siher, the plate no longer possesses the same degree of 
sensitiveness to light.” 

The researches of M. Claudet are ot considerable importance, 
particularly as being those of a thoroughly practical photo- 
graphic artist. 
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The phenomena which M. Claudet considers have not yet 
been satisfactoiily explained, and of which he treats, are those 
referring to the following j)oints : — 

1. Which is the action of light on the sensitive coating ? 

2. How does the mercurial vapour produce the daguerreotype 
image ? 

3. What are the particular, rays of light that impart to the 
chemical surhice the affinity for mercury f 

4. Which is the caus«i of the difference in achromatic lenses 
between the visual and photogenic lenses ? why do they con- 
stantly vary ? 

5 . What are the means of measHTpng the photogenic rays, 
and of finding the true focus at which tSiey produce the image ? 

At the meeting of 'the British Association at Swansea, M. 
Claudet expressed his oj)i^iion that the decompoe.ition of the 
chemical surface of the dagueireotype jdate, by the action of 
certain rays of light, produced on that surface a white precipi- 
tiite, insoluble in the liyj^osulphite of soda, which, wIk^ii examined ’ 
by the mici*oscope, had the appearance of crystals I’eflecting 
light, and which, when seen by the naked eye, were the cause of 
a positive (kigiierTCiotype image. These were probably particles 
of pui*e white silver. 

The opinion of Daguerre himself, and other writers, was, that 
the action of light on tlic iodide of silver had only the effect of 
darkening the surface, and consequently of jjroducing a negative 
image. But it escaped them, that> under the darkened iodide 
of silver*, apother action could take place after a continued ex- 
posure to light, and tliaf the hyirosidphite of soda washing could 
disclose a positive image. M. Clapdet proved thVs fact in ob- 
taining, by the action of light only, and without mercury, images 
having the same appearance as thqse develo])ed under the action 
of mercurial vaj»our. This dii*ect and immediate effect of light 
is cci’tainly r'ernarkable ; but the daguerreotype j>rocess is not 
founded on that pi’inciple, on account of the slowness of its 
action and it is fortunate that, long before light can pi'oduce 
the white precii)itate alluded to, it operates another effect, 
which is the wonderful property of attracting the vapour of nnu*- 
cuiy. This vapour is condensed in the form of a white powder, 
having also, when examined by th© microscope, the appearance 
of 1 ‘effecting crystals. - 

It is probable that light exercises a two-fold action on the iodide 
of silver, wliether it is combined or not with chloi’ine or bromiiii'. 
By one, the iodide is decomposed, .and the silver set free is pre - 
cipitated on the surface in the form of a white pow^der or small 
crystals ; by the other, which begins long before the former, 
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the parts affected by light have been endowed with an affinit}^ 
for nierciiT-ial va2)Our. 

By jiieans of liis photographoineto, tljis investigator has bc'on 
able to asc(‘rtaiii that the piu’c light of tlie sun perforins in 
ubont two or three sccondtl the decoinjiosition of tlie broino- 
iodide of silver^ which* is manifested^ by the white })reci])itate ; 
Avhile tlio same intensity of light fletermines the allinity for* iner- 
(*arial va]^oiir in the short sjraGC of aboT.*t jQ\j-Qth jiart of a second. 
So that the affinity Ibr mercury is iinparti'd by an intensity of 
liglit 3000 times less tlra]* tjiat wliich produces the decom^rosi- 
tion manifested by the whijbe jrrecipitate. 

For this reason it is difficidt* to siqrjiosc that the two actions 
fir e the same. We must achnit that they are different. Long 
before it can efh^ct the decomjrosition (►f the surface, light im- 
jjarts to the sensitive coating the affinity for nK‘i*cnT*ial va])oui*; 
and tliis a] > 2 rears to In; the 2 a*inci 2 >le of the foianation of the 
image in the daguej*reoty 2 )e 2 H’ocess. 

In a 2 )ai)er eonimunicat(‘d to tlu; Loyal Society on the 17th 
of June, 18-17, M. Claudet stated that the i*ed, orange, and 
yellow rays were destroying the action of white light, and tluit 
the sin face was recov(;ring its former sensitivene^ks or unaffected 
state aft(‘r having beiai submitted to the action of thi;se rays. 
It was inferred from that curious fact that light could not have 
decom 2 )osed the surface ; for if it had, it would be difficult to 
undersUind how the red, omng(i, or yellow rays could combine 
again, out; with another, elements so volatile as bromine and 
iodine, after they had been once sc 2 ^Jirated from* the silver. 
These ey^reryneuts have nUich in common with those; of* M. 
l-](lnioud Becquerel, who hat been led to a division of tlie sjiec- 
Irum into excitiny rays and amtlnaaiiny rays. But he had not 
} et been able to ascertain thnt, when light has decom 2 )osed the 
broino-iodidc of silver, the red, orange, or y(;llow rays cannot 
1‘estore the surface to its former state. The action of light, 
which can be destroyed by the i*ed, orange, or yellow r^\y^s, does 
not di.termine the decom 2 )osition, which would reriuire an inten- 
sity 3000 times greater; it is the kind of action 2 >roduced by an 
intensity 3000 times less, giving the affinity for nua-cury, which 
is comjdelcly dc;stroyed by the red, orange, or yelhnv i*ays. 

lute light, or the chemical rays which acconqiany it, communi- 
cate to the surface the a*ffinity for mercury ; and the r(;d, orange, 
or yellow rays withdraw it. This is in effect the same 2>heuo- 
nieiiori as I)r. Wollaston observed with the tincture of gum 
guaiacum ; one set of rays restoring thi; colour which another 
M‘t had i*t;moved. A singular anomaly retiuires notice : viz", that 
when the sensitive surface is 2 Jrepar(^ only with iodine without 
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bromine, the red, orange, or yellow rays, instead of destroying 
the action of white light, continue the effect of decomposition 
as well as that of affinity for mercury. Still there is a double 
compound of iodine which is far more sensitive than the simple 
compound, and on which the red, ofange, or yellow rays exercise 
their destructive action as in the case of the bromo-iodide. 

The phenomenon of the coiltiiming action of the red, orange, 
or yellow rays, on the simple comji'ound of iodide of silver, was 
discovered by M. Ed. liecquerel ; and st>on after M. Gaudin 
f(Auid, that not only those rays c^mtjnue the action by which 
mercuiy is deposited, but that they^leveloi)e without mercury 
an image having the same a2)peal*ance*‘as that produced by mer- 
curial vapour. 

M. Gaudin, not having observed th(^ ffict of the white i)recipi- 
tate, which is the result of* the flecomposition by tlie action of 
light, could not explain the cause of the image brought out under 
the influence of the yellow i*ay. 

M. Claudet states that the iodide of silver without bromine 
is about 100 times more sensitive than the bromo-iodide to the 
action of the rays which produce the decomposition of the com- 
pound forming 'the white precipitate of silver, while it is 100 
times less sensitive for the effect which gives the aflinity for 
mercury. It may be that, in the case of the iodide of silver 
alone, the decom])osition being more lupid, and the affinity for 
mercuiy slower than when broiiiine* is added to the comjiound, 
the red, orange, or yellow rays having to act u})oh an incipient 
decomposition, have the, power, by their own photogenic influ- 
ence, of continuing the decompositKih when it has J)eg;in. This 
may explain the develojnnent of thtf image under red, orange, oi* 
yellow glasses, according to M. Gaudin’s discovery. But in the 
case of the bromo-iodide of silver, the red, orange, or yellow rays 
have to exert their action on the affinity for mercuiy, begun a 
long time before the decomposition of the compound ; and they 
have the property of destroying that affinity. 

So ‘that it would appear that all the rays of light have the pro- 
perty of decomposing the iodide of silver in a longer or shorter 
time, as they have that of producing the affinity for meremy on 
the bromo-iodide of silver : with the difference, that, on the 
former compound, the separate actions of th^ several rays con- 
tinue each other, and that on the second compound these separate 
actions destroy each other. We can understand that, in the first 
case, all the rays are capable of operating the same decomposi- 
tion ; and that in tlie second, the affinity for mercury when im- 
part^ by one ray is destroyed by another. This would explain 
the various phenomena of, the foiination of the two different de- 
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posits, and «also the anomaly of the continuation of the action by 
the red, orange, or yellow rays, according to M. Ed. Beccpicrers 
discoveries on the iodide of silvery and of the destruction of that 
action by the same rays, according to M. Claudet’s observations 
on the bromo-iodide of silvfjr. 

Tlie red, orange, ami yellow rays, when acting on an unaffected 
surface, are considerably less ca|)able than the most refrangi))le 
rays, of ini])ai1}ing the affinity for m^a’Ciirial vapour on both the 
iodide and })romo-i(fdide of silver; and they destroy that afliuity 
when it has been ])rodu|^ed on the broino-iodidci of silver by the 
photogenic rays. It follows fi-om this fixet, that when the r(‘(l, 
orangi^, or yellow rays f.re^inore abxnidant in the light than the 
most refrangible rays, *the photogenic effect is retarded in pro- 
portion to the cxe(‘ss of these antagonistic rays. This ha})]>ens 
when theriM'xist in the atn)os])her<» some vajamrs which absorb 
the most refrangible rays. In th(‘S(‘ circumstances the light ajv* 
])(‘ars ratlu.T yellow ; but it is very difficult to judges by the eye 
of the exact colour of tlui light, and of the ]>roi)oi*tion of photo- 
g(uiic rays (jxisting in the atmosph(u*e at any gixam moment. 

Tlie vaj)ours of the atmosphere which rouler the light yellow, 
ael as any otluu' nnaliuin interccipting the ))lne rays, and those 
which have the sjiiue di^gree of refrangibility. 

If we cover an (iugraving one.-half with light yellow glass, and 
place it before a camera obsenra, in order to represent the whoh? 
on a daguerreotyj)e ])lat<i, we shall hud that during th(‘- timci 
which has been n(‘x?essary%o obtain the image of the half not 
covered, not the slightest eflect has |)t*.cn producecjl on the half 
Cf)vere(Vwiiii the yellow glass. 

Nv)w, if we cover omvhmlf with dee]) bhie glass, and 1>he*other 
with the same light yellow glaas, tlui engiuving will be seen very 
distinctly through the yelVny glass, and not at all through the 
blue. In representing the whole, as before, on the daguerreotype 
}>late, the half which Avas clearly setui )y the eye has ])roduced 
no effect ; and in the other, which could not ])C seen, is as fully 
ix'prcscnted, and in nearly as short a time, asAvhen no’ blue glass 
had been interposed. 

Thus Ave might coiMruct a roQm lighted only through an inclo- 
sure of ]>ale yellow glass, -in which light would be very dazzling 
to the eye, and in this room no photograj)hic o])enxtion could be 
performed or in rf room inclosed by deep blue glass, Avhich 
Avould appear very dark, and in which the photographic opera- 
tion would be nearly as rapid as it would be in oi)en air. 

* I have recently proved that this statement requires some modification ; the 
rays permeating many yellow glasses act powerfully on the sensitivo surfaces 
of collodion and iodine. 
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Thus we may conceive certain states of the atmosphere under 
which there will be an abundance of illuminating rays, and very 
few actinic rays ; and some otl^ers, under which the reverse will 
take j)lace. Considering how difficult it is to judge by the eye 
alone of the chemical state of light, yc can understand why the 
photographer is constantly deceived in the effect he tries to pro- 
duce, having no means to ascertain beforehand, with any degree 
of certainty, the intensity (^f light. ..For these reasons M. Clau- 
det turned his attention tte contrive an apparatus by which he 
could test at the same time the sensitiveness of the daguerreo- 
type plate and the intensity of light. This instrument he called 
a Photographometer. 

“ By this instrument,” says the inventor, “ I have been able to 
discover at what degree of intensity of light the effect called 
solarization is produced : on ?vell-])r(^])ared jdates of llromo-iodide 
it does not begin under an intensity 512 times greater than that 
which determines the first effect of mercury ; and also at what 
degree the decomposition i)roducing the white precipitate without 
mercury manifests itself^ both on iodide and on bromo-iodide of 
silver. On the first, it is 100 times quicker than on the bromo- 
iodido : and on the last it is produced by an intensity 3000 times 
greater than that which developes the first affinity forj^mercury. 

“ In the course of my experiments I noticed a curious fact, 
which proved very pu;!zling to me, until I succeeded in assigning 
a cause to it. I shall mention it hgre, because it may lead to 
some further discoveries. I observed* that sometimes the spaces 
under the rgund holes, which had not been affected by light 
dm*iiig the operation of the photographometer in^a s^ifficient 
degree id dcteimine the dej>osit of mi rcury, were, as was to be 
expected, quite black ; wliile the spaces surrounding them were 
in an unaccountable manner slightly affected by mercury. At 
first I could not explain the iffieiiomenon, except by supposing 
that the whole plate had been previously by accident slightly 
affected by light, and that the exposure through the holes to 
another sort of light had destroyed the former effect. I was 
naturally led to that explanation, having before observed that 
one kind of light destroys the effect of another ; as, for example, 
that the effect of the light from the north' is destroyed by the 
light from the south, when certain vapoui's existing in the latter 
portion of the atmosphere impart a yellow tint to the light of 
the sun. But after repeated experiments, taking great care to 
protect the plate from the least exposure to light, and fecol- 
lectiiig some experimlints of M. Moser (see Chapter on Ther- 
mography), I found that the affinity for mercury had been im- 
parted to the surface of the Daguerreotype plate by the contact 
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< the metallic plate having the round holes, while the space 
under the hole had received no similar action/ But it must be 
<)])S(Tved that this phenomenon does not take place eveiy time ; 
some daj’s it is frecjuont, and in some others it does not manifest 
itself at all. Considering ^hat the plate furnished with round 
lioles is of copper, and that the Daguerreotyj)e plate is of silver 
] dated on copper, it is j)robable^ that the deposit of mercury is 
due to an ele(itric or galvanic action determined by the contact 
of the two metals; j^nd peiliaps the ci:*cuujstance that the action 
do(‘s not take place eveiy tinn^, will lead to the supposition that 
it is develo 2 )e(l by some j»t‘culiar electric state of the ambient 
atmosphere; and by a dwgi'ue. of dampness in the aii* which 
would increase the (debtric eurrtuit. May we not hope that the 
conditions being known in which the action is produc(Kl, and by 
availing ourselves of that j)ro]ieity,,it will b(5 jHissible to increase 
on the daguerreotypes ])late the action of light ? for it is not 
improbable that the aflinity for mercury irnj>art(‘d to the plate 
is also due to some clectiical influence of light. Ifow could wo 
otherwise exihiin that affinity for mercury given by some rays 
and with(h-awn by some others, long bcfoic light has acted as a 
chtaj 1 leal agent ? 

“The (juestioii of the actinic focus is involved in another kind 
of mystery, wliicjh re(pures some's att(‘.ntion. I have found that 
with the same lenses tluTO exists a (jonstant variation, in the 
distance between the tw^) fo/^i. They arc never in the same 
relation to each other : they are soim^times more or less se})a- 
rate ; in some lights they are very distant, and in some others 
they are very near, and eyen coincide! For this reason I con- 
stantly try* their position i)efore I operate. 1 have not •bocii able; 
to discover the cause of that singidar phenomenon, but I can 
state iKtsitively that it exists. At lii-st, 1 thought that some 
variations in the density or dispersive i)ower of the atmosphei'e, 
might produce the alteration in the distance between the two 
foci ; or that when the yellow rays wei*e more or less abundant, 
the visual rays were refracted on different points on the axis of 
the foci, according to the mean refrangibility of the rays com- 
})osing wliite light atdihe moment. But a new ex];)eriment has 
proved to me that*thesQ cOuld not be the real causes of the 
variation. I geaerally employ two object-glasses; one of shorter 
locus for small pictures, and the other of longer focus for larger 
images. In both, the actinic focus is longer than the visual 
focub ; but when they are much sej)artitcd in one they are less 
so in the other : sometiiQc s, when they c»incide in one, they are 
vt;ry far fipart in the other, and sometimes they both coincide. 
This I have tried every day during the last twelve months, and 
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I have always fovmd the same variations. The density of the 
atmosphere, or thv^ colour of light, seems to have nothing to do 
with the phenomenon, otherwise the same cause would j)roduce 
the same effect in both lenses. I must observe, that my daily 
experiments on my two object-glai^ses are made at the same 
moment and at the samei. distance for# each, otherwise any 
alteration in the focal distance would disperse, more or hiss, 
the actinic rays, which is tlie ctise, as it is easy tb prove. The 
lengthening or shortening ^;he focus, accorctng to the distance 
of the object to be represented, has, for effect to modify the 
achromatism of the lenses. An optician, according to M. Lere- 
bours’ calculation, can at will, in, tl>e*'/ 50 inbination of the two 
glasses composing an achromatic leiis, dda})t snch cm’vatuves 
or angles in both that the visual locus shall coincide with 
the actinic focus ; but he <jan obtain this nvsult djily fo]* one 
length of focus. The moment the disttim -e is altered, the tw^o 
foci separate, ])ecausc the visual arul actinic rays must be re- 
fracted at dilferent angles in coming out of the lens, iu order 
to meet at the focus given for one distance of the objec(.. If 
the distance is altered, the focus becomes longei’ or si • >rter ; 
and as the angle M which diffeixmt rays a.re refracted I'cmahi' 
neaidy the same, they cannot meet at the new focus, and th('y 
form two images. If the visual and actinic rays were 
fracted ])arallel to each ,oth^‘r, in coming out of tlu) lens they 
would always coincide for every lt)cus^; but this is not thv; case. 
It seems, therefore, impossible that lefiscs can be constnicLod in 
which the two foci will agree for all tlui vailous distances, until 
we have discovered two kinds of glasses in which the densities 
or th(? rch-active ])ower will be in the ^ame rati(* as the dispersive 
power.” 



CHATTER lY. 


ON THE PHOTOGRAPHIC REGISTRA'llON OF PHILOSOPHICAL INSTRU- 
MENTS AND THE MEANS OP DETEEMTNING THE VARIATTONS OF 
ACTINIC POWER, *AND FOR EXPERIMENTS ON THE CHEMICAL 
FOCUS. 


Section I.-^-I^iiotographic TIegistration. 

VsruiiE arc s;* uiniiy advantage'^ attcjulaiii on self-registration, as 
lo iiijiko the i»‘ .i(jetio]i of it a. luatH^r oi‘ luueli interest to every 
.'>cienti{ic eiKjnirca-. . lie first who suggested tlie use of plioto- 
gra])]iie ])a|K‘r for tins jairj>ose was Mr. T. B. Jordan, who 
ln'oiiglit tlie suhj('-et ))ejhr(‘ a eoimuitt(^e of the Iloyal Cornwall 
ho]yt(M-hnic Society, on tin; ISlli of .F(d)ruary, 1839, and exhi- 
oii‘‘d s^.me jiliotograpliic ivgisters on the 21st of March of the 
sank* }e,ar. 'jlie ]>lau this gceitlenian adopted was to fimiish 
eaeli i. strmnent witli one or two eylindiTS containing scrolls of 
pi JO ( < )g) ' ipJiic ] lapei*. These cyliialers ai e made to luvol ve slowly 
hy a, -vaay siin})le connection wiilj a clock, so as to give the paper 

pi ^jgressive inov'cniciit heliihd tlu^ index of the instrument, 
dn* ]>lace of which is r(‘gistered hy the i-e] u’eseutation of its own 
image, • 

Tlie aj^)lk:\ntion of this j)rinci])le to tin' haroruetei* or,th'>rmo- 
iiieter is most siniph‘, * Mur^sivvle of either of these instriinuaits 
hr ’iijg perforated, the ] wiper is made to revolve as close as possible 
to liie glass, in ordei’ to .’»l)tain a well-defined image. The 
eylindei* being made to revolve on its axis once in forty-eight 
houj-.s, the paper is divided hito foi-ty-eight ])arts hy vertical lines, 
wliich are figui*ed in correspondence with the hour at wJiich they 
resj)ectively arrive at the tubes of the instiamionts. The 
giaduations on the pa])er correspond to those on the dial of the 
hai'ojnet('r or scale of* the thgjTiiometer, and may be ju’inted on 
tlie paj)cr from a copperplate, or, what is much better, may be 
ja inted hy the light at the same time from oiiaque lines on the 
tube, which would of* course leave a light im 2 )ression on the 
liaj)ei; : by this means we should have all that j)art of the paper 
above the mercury darkened, wliich would at the same time be 
graduated with white lines) distinctly marking the fluctuations 
in its height for every minute duiiug daylight, and noting the 
time of every jiassing cloud. 
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Mr. Jordan lias also published an account of his very inge- 
nious plan of applying the same kind of paper to the magne- 
tometer or diurnal variation .needle,* and several other philo- 
sophical instruments ; but as these applications were not at the 
time entirely successful, owing prihcii)ally to the difllculiy of 
finding a suitable situation ®for so delieatti an instrument, it is 
thought unnecessary to occupy^ these pages with any particular 
description of the arrangements adoptcid, which, owe vor, were 
in all essential points similar to those em])loy(Hi by Mr. Ttonalds, 
and adopted in some of our magnetij; and meteorological obs(T- 
vatorics. Those of Mr. Brooks are of somewhat more refined a 
character, and require special notice.** ^ 

A reflector is attached to the end of a delicatidy suspcndi^d 
magnet; this reflects a pencil of strong artificial light ujion 
photogiviphic j)a]>er phicccl between two cylinders ol^glass, wliich 
are kept in motion by a small clock airangemeni. As the paper 
moves in a vertical direction whilst the in.igmd oscillati^s in a 
horizontal one, a zigzag line is marki‘<l on the paj^er ; the extent 
of movement on either side of a. fixed liiu‘ showing the dex ialion 
of the magnet for every hour of the day. By nieans of tliis 
arrangement many most remarkable ])henomenji connected with 
terrestrial magnetism have been discovered, and since tlu‘ methods 
of adjustment have been remh.Ted more ])('rfect, and tbe iii\ (‘ii- 
tion applied to a great variety' of instruments, we niav lio]>c- ur 
yet more important I'osults. • « 

The registration of the ever-varyfTig intimsity of the light is 
so important a subject, ^liat it lias occupied the attention of 
seve]jil eminent scientific observers.* 8ir Jobii I^ei^liel and 
Dr. Da^eny have applied their ti#ents to the impiiiy^, and 
devised instruments of much ingenuity for the puiposc. The 
instrument constructed by Sir John Ilerschel, which he has 
named actinograp)h, not only registers the direct effect of 
solar chemical radiation, hut also the amount of general actinic 
power in^ the visible hemisjhere ; one j>ortion of the ap 2 »aratiis 
being aiTanged that a sheet of sensitive j>a])er is slowly 
moved in such a direction, tliat the direct rays of the sun, wbeii 
unobscured, may fall qpon it through a small slit made in an 
outer cylinder or case, while the cfther ^s screened from tlie 
incident beam. The pajier being fixfjd on a disc of brass, made 
to revolve by watch-work, is affected only by the light which 
** emanates from that definite circumpolar region of the sky to 
which it may he considered desirable to limit the observation,” 
and which is admitted, as in the othdr case, through a fine slit in 
the cover of the mstrument. 

* See tbe Sixth Annual Report^rf the Royal Cornwall Polytechnic Society. 
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Mr. J ordan lias devised an instnmient for numerically regis- 
tering the intensity of the incident beam, which appears to 
have some peculiar advantages ; a description of which I shall 
take the liberty of transcribing. * Figure 17 is an elevation of 
the instrument ; it consistf| of two copper • cylinders supported 



on a metal fiiimo : the interior one is fixed to the axis and ,does 
not rev Ive, being merely the su})port of the »prepared paper; 
the exterior cylinder is made to revolve about this once in 
t-wenty-four hnurs by a clock movement. It has a triangubu* 
aj)eT'ture cut down its whole length, as shown in th(i figure, and 
it carries the scale of the \nstrarnent, which is made to spring 
closely against the prepared paper. This scale or screen is 
composed of a sheet of metal foil between two sl^eets of var- 
nished pa^er, and is divided,into om' hundred parts longitudinally, 
ev(‘ry otiiei’^part being cut^pOut, so as to admit the lighff to** the 
]>rcp;ired pa])er without any transparent medium intervening. 
Tlie lengths of the exireii^c divisions, measuring round the 
cylinder, are })i‘opoi'tioiied to each other as one to one hundred ; 
consequently the lower division will be one hundind times longer 
passing ovir its own length than the upper one over its own 
length, and the lines of prepared paper upon these divisions will, 
of course, be exj)osed to the light for times bearing the same 
pro])ortion to each otliea*. 

STow, as the sensitiveness of* the pa])er can readily be adjusted, 
so that tbe most intense light will oidy just tint it through the 
upper division dining iM88age under the opening, and the 
most feeble light will produce a similar tint through the lower 
division during its 'passage, tlie number of lines marked on the 
paper at any given time will furnish a coiiii)arative measure of 
the intensity of solar light at that time, and may be registered 
as so many, degrees of the IleHogniph, the name Mr. Jordan 
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has given his instrument, just as we now register the degrees of 
tlie thermometer. - 

An instrument of this kind was made by me for the British 
Association, and experiments i^rried on with it, at intervals, for 
some years. Many of the results twere very curious, but the 
instrument being placed at ^thc Observatory at Kew, the obser- 
vations were unfortunately discontinued.* It is believed that, 
with an instrument proj)er]y constmeted, the details of the 
one employed were cajiable^^of much im2)rovement ; many very 
remarkable alterations in the relative chemical power of the 
solar radiations would be detected. S'rom the indications 1 
have obtained, I believe there existij a constant law of change, 
and that the correct exjn’ession of the phenomena is given in 
tlie following passages — ^the concluding summary of my Kej)ort 
on this subject to the British Association at Edinburgh : — 

“ It will be evident that tlie question which assumes the most 
prominence in our consideration of those remarkable 2‘henomena 
is that of the identity or otherwise of light and actinism. 

“ Fresnel has stated that the chemical effects ja-oduced l.)y the 
influence of light are owing to a mechanical action exerted by 
the molecules of jether on the atoms of bodies, so as to cause 
them to assume new states of equilibiium dcjxiiident on the 
mature and on the velocity of the vibrations to which they arc 
subjected. 

“ Arago says, it is by no mefins proved that the ];)]iotogenic 
modifications of sensitive surfaces rej;ult from the action of solar 
light itself. These modifications are j)eihaps engendered by 
invisil)lc raeflations mixed? with light pro2:)erly so called, i^roceed- 
ing with- it, and being similarly refracted. ^ ' 

“ These views fairly represent the condition in which the argu- 
ment stands, and a yet more extensive set of cxj)eriments seems 
to be necessary before we can decide the question. It ai)i)ears, 
however, important that we should dismiss, as completely as 
possible, from our minds, all preconceived hypotheses. The 
phenomena were all unknown when the theories of emission and 
of undulation were framed and accepted in explanation of 
luminous effects ; and it will only retard the discovery of the 
truth, if we prosecute our researches over this new ground, with 
a determination to bend all our new {acts to a theory which was 
framed to explain totally dissimilar phenomena.” 

* A new instrument has been constructed, and a regular series of obserlations 
are now in progress. 
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Section II. — Instruments fob Measur^jg Actinic 
Variations, &c. 

THE PHO'JOGRAPHOMETER. 

M. Claudet lias (itjvised the Ehotographometer and the 
Dynactinometer for measuring , the intensity of the actinic 
radiations. These are both most ingenious instruments, the 
operations of which ^ill be rendered intelligible by the following 
description : — 

The accompanying figure* (18) shows the photographometer 



crnnplete. The sensitive phite or pa])er is placed in a dark box, 
Avhich is placed in an inde^#endent frame, as shown in jfigs. 20 
and 21, and as placed in its position at f in the adjoining cut. 
A black silk webbing being ^xed to the moveable plate seen at 



19 . 

the head of the instrument, and strained over two rollers, R, r, 
it wiU be evident that the sensitive j)late is screened from light 
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until the moveable slide falling down the inclined plane passes 
over it. The openings in this moveable j)late are parallel to 
each other. They are seven in number, each oj)ening being 
one-half of the following one* and double that of tlie preceding 
one. Thus, after the operation ^ the light, we have seven 
separate images, the different intensities v'f which represent the 



20 - 

action of light during the interval# of time in the geometric 
progression ol^ — 1 ; 2 : 4 : 8 : IG : 32 : G4 : 

The box in which the plate or p^ner is placed for experiment-, 



21 . 

I i 

is pierced with holes, and these correspond with the slits in A B. 
(fig. 22). By inclining the instrument, which can be very 
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readily done to any degree by means of tlie curved arms ode, 
any velocity can be given to the tailing screen, and thus the 
])late be exposed to the action of tlje cliemical niys for any period 
of time we please. Fig. 20 ^hows the result obtained on a ])lat(i 
l>y this instrument ; the letCoi-s corresponding with the holes in 
the other woodcuts, in tig. 21 the screen with the vertical slits 
is shown at the moment it is supposed to be 2 )assing over the 
liok s A B (; D. • III this cxaniple the plate had been exposed to 
tli(‘ vaj>our of iodine, in such a manner that one zone had 
attained the first coatir|^ of yellow colour ; a second zone liad 
j < cached tlie red ; a third the blue and green ; and a fourth 
having passed tlmmgh aP l^hesi^ tints, had obtained the second 
y(‘llow coa-ting. The number of white circular sj>ots on eaxOi 
A(Tth;al zone indicates the degree of sensitiveness of the various 
coatings ; tli^ less seJisitive being thie first coating of yellow, d, 
aii<l the most sensitive the second yellow coating, A. This is 
sliown by the deposit of mtTCury oti the plate r(^pj*esented by 
tlie increased whitemess of the spots corresponding with tlie 
holes, each four v(*,i‘tical sjiots having been exposed for the same 
tiin(‘ to solar influence. 

THE FOCIMETER, 


22 . 23 . 

M. Claudet has also deyised* a very ingenious instrunient for 
focusing, which he calls his Focimeter. (Fig. 22.) This it will 
be scon from the accompanying woodcut consists merely of 
segments of a circle, numbered and placed at fixed distances 
apart, upon a movable axis. This is copied by the camera on 
a plate c>r paper, and the result is shown in the annexed figure 
(23), in which it Avill be seen different degrees of effect are sup- 
posed to have been produced. These determine the best focal 
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point for any lens veiy readily, and it is really a most useful 
piece of apparatus' in the hands of the photographer. 

THE DYNACTINiJMETER. 

. The Dynactinometer is thus described hy the inventor : — It 
consists of a thin metallic disc, ^perfectly black, having a slit ex- 
tending from its centre to^ the circumference, fixed on an axis 
revolving through a perfnanent metallic disc perfectly whit(\ 
The white disc has also a slit from its centre of the exact lengtli 
of tlie radius of the black disc ; and'oy means of these two slits, 
which are so adjusted that the black. disc can intersect the whiti^ 
disc, and by revolving, giTtdually cover ‘the whole white area, 
the space of the white sin*fa.ee on which the black disc can be 
superposed forms itself a soK- of dial, which is divided into any 
number of equal segments, all numbered. , The inventor has 
adopted the number of twenty segments for. a large circle in- 
scribed on the dial, and of eight segments for a smaller circle, 
after the manner of tlie divisions of the Focimeter, but on the 
same plane. These eight segments are numbered in geometrical 
progression, 1, 2, 4, 8, 10, 32, 04. 



24 . 25 . 


The black disc may be made tb rovolvc?in such a* manner that 
it shall cover a new segment of the large cii'cle during eaclt 
second, or any other equal fi*action of time. By that means the 
last segment will have received eight times more light than the 
first, the black disc having moved over the whole in eight 
seconds. • ‘ 

The differences of photogenic intensities are hardly observabh' 
when they follow the arithmetical progi'ession : the instnunent 
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is so constructed that it may indicate the intensities in the 
geometrical progression. The first segment remains always 
covered, in order to be represented black on the daguerreotype 
])late and mai‘k the zero of intensity : the second is exjjosed to 
liglit during V, the third during 2", the fourth during 4'', the 
fifth during 8", the sixth during Ifi", the seventh during 32", 
and the eighth during G4". Thi^ series, which could be extended 
by dividing the circle into a ^^eater number of segments, is quite 
sufficient for all observations intended for practically measuring 
the intensity of the photogenic light, and for comj)ariiig the 
power of object-glasses.^ ^ 

The instrimieiit is mydebtobmove by applying the hand on a 
handle fixed on the bifek at the extremity of the axis on which 
the disc revolves. -An operator accustomed to count seconds 
Ijy memory, * 0 r by following a seccgids’ beatei*, can perform the 
<‘X])(uiment with sufficient regulaiity ; but in ordei* to render 
tlu^ instrument more exact and more coui])lete, it can Ije made 
to re^’olve by clock-work, which gives it, at will, either the ai’ith- 
metical or the geometrical progression. This last movement 
presented some difiiculty ; but the inventor has been al>le to 
t)])tain it without mucii coinpliciitioii in the machinery, and the 
ajparatus is within the reach of the greater number of oj^erators 
having establishments on a complete footing. 

For the instrument moving by hand, it is necessary that a 
second person should opcij and shut the object-glass at a given 
signal. But in adapting b..fore the object-glass a flap connected 
with a cord and i)ulley, the operator^ holding the^coi*d in tlie 
541 hand, can open the flap at the moment tliat with the liglit 
hand he iiKikes the divsc involve, and shut the aiqiaraths when 
the revolution is complete. 

When the instrument a^ts by clock-work, the object-glass 
may be opened and shut by the siime means, at the signal givmi 
by a bell which strikes at the commencement and at the end of 
the revolution. 

If a daguerreotype plate receive the image of the dynactino- 
meter during its revolution, it is obvious that each segment in- 
dicates an effect in i)roportion to the intensity of light and to 
the time that it has remained* uncovered ; also that the number 
of seconds marked on the first segment visible is the measure of 
the intensity of light •at the moment of the experiment; the 
effect of each segment being- in reality the degree of intensity 
wliich can be obtained during the corresponding time. 

When we want to compare two object-glasses, they are adapted 
to two camerse obscurse placed before the dyiiactinometer. 
Aftei- having set the focus of the two apparatus, they are 
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charged each with a dagucri'eotype plate or a photogenic paper. 
When all is ready, the flaps are opened at tlie moment tliat the 
djnactinometcr commences its revolution, and tliey are shut 
when it is com])leted. The plates jjjrc removed and the images 
brought out. In comparing the result produced on each, it is 
easy to see which object-glass is the most rftpid, and in what j)ro- 
portion. For instance, if the arithmetical progression has htn^n 
followed, and on one of tl\£‘ jJa tester papers the number 4 of 
the great cii'clo is the tii‘st visible, the conclusion is that it has 
been necessfiry for the intensity of tlu‘ light at that moment to 
operate during fom* seconds in order to produce an eflect in tlu^ 
camera obscuni ; and if, on the Mitlulv l>lcte or j)aper, ilit^ hi st 
seven segments have remained black, a, inf the (‘ighth segnuait is 
the hrst upon which the light has operated, the conclusion will 
be that the object-glass which ha> produced the t'Ml'ect on the 
hi’st plate or j»aper has double the ])holog(*nio ])ower of the 
ether. 

But if the geometrical ]>rogression has btaai f(tllow(*d, the 
same experiment will show the image of the si^gment No. ,*b re- 
presented on one ]»late, and that of th(‘ S(‘gment No. I on the 
other, as having each the first degree of intensity ; and ve have 
to draw the same conclusion as regards the power of each obj(.‘ct- 
glass. 

However, this conclusion would be exact oidy on the su])})osi- 
tioii that ^ihe two plates were*, endowed with the same degi'i^e of 
sensitiveness : for if they had not been prepared identically m 
the same m^inncr, we cm^d m)t have the exact mc'asure of the 
comparative power of the two object-glasses. The difieriince 
might be due, not to any difference ki the power orTTie object- 
glasses, but to the inecpiality in the sensitiveness of the two 
plates; although, in rejieating the experiment several times, the 
mean result might be sufficiently conclusive. But this difficulty 
has not escaped the inventor, and he has tried to avoid it. 
Being able, by means of the photographometei*, to compare the 
sensitiyehess of two plates xinder the action of the same in- 
tensity of light, and diiring the same space of time, he availed 
himself of tliis instrument to determine I)eforehand the compa- 
rative sensitiveness of the plates' which alre to be used in the 
experiment with the dynactinometer. By this means we can 
try beforehand several couples of jdates;^ and keep them as it 
were stamped with their degree of sensitiveness until we want 
to apply them to test the power of two lenses. The impression 
is made on one-half 6f the plate, leaving the other half for - the 
image of the dynactinometer. 

After having operated in the two camerje obscurse, each sxij)- 
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plied with the lenses the power of which wo wish to compare, 
we sul)mit tlie two plates, each uiix)ressed wit\i both the photo- 
graphometer and dynactinonictei^ to the vapour of mercury, 
wliich dcveloj)es the two images on each plate. 

The numljer of spots givtm by the photographometer, Fig. 20, 
will indicate the sensitiveness of t4ie plate; and in comparing 
the two images given by the* dynactinoineter, Fig. 24, 25, 
accounting fof the differenpe of sei^isitivencss of each plate, if 
thei*e is any, we ar^ able at once to determine the comparative 
powei’ of the two lens^ 

For the jauctical investigation of this very important photo- 
gra])hic qiu^stion, Mr. Kn.\^kt has devised an a])paratus that will 
be most vid liable as arfording the means of adjusting readily to 
tin* la^st focal distance. 

Mr. Kni^it’s ajiparatus consists in a frame having two 
grooves; one vertical, in wliich he ] daces the ground glass, and 
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the other forming an angle with the first destined to receive 
the plate: the planes of thCy grooves intersect each other in tlie 
middle. Alter having set the focus upon the ground glass, this 
last is removed, and the plate is placed in the inclined groove. 
Now, if a newspaper, or any large jirinted sheet, is put before 
the camera, the image will be represented on the inclined, plate ; 
and it is obvious in its inclination the various points of the 
jdate wdll meet a difii^rent focus. The centre of the plate will 
coincide with the visTial focus*; hy its incliuation it will in one 
direction meet the photogenic focus at a jx^int more or less 
distant from the centrt, if the photogenic focus is shorter than 
the visual focus, and in the other direction if it is longer. The 
fram^ is furnished with a scale of division, having the zero in 
the centre. When the image is represented on the daguerreo- 
type? fiy applying against it another movable scale of division 
similar to the other, the ojierator can find what is the division 
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above or Tinder ?ei-o, at which the image seems best defined: 
and alter havmg removed from the camera the experiment finme 
and set the focus as usual o» the ground glass, he has only to 
move the tube of the object-glass^ by means of the rack and 
pinion, and to push it in or out; a space coiTes])onding with tlie 
division of the scale indicating the deviation of the ti-ue photo- 
gemc focus; the tube of the libject-glass is for that purpose 
marked with the same of division. 



CHAPTER Y. 


TIIEftMOGRi.PTIY. 

Sinc e tlic curious natures of the results o])taiiUHh as I believe, l>y 
lu^at radiations, have hot\u su])pc»sed by some to belong to thc^ 
same class of. pheiiointuja as those we have })articu]jii‘ly under con- 
sideration, I am induced to introduce the sul»ject in this treatise 
on ])hotogr^1jjhy, merely reju’inting my original communication 
on the subject, as the investigations have not beem continued. 

The Journal of the u\cadeniy of ^nenves of Palis, for tlu‘< 18th 
of July, 1842, contained a communication made by M. Regnaiilt 
from M. Moser, of Kiinigsberg, “8iu* la E'ormation des Images 
Daguer lien lies in which he announced the fact, that ^^when 
two haflies are saffeiently near^ they hnyresfi their ifuayes iq>on 
each other f The Journul of the 29th of August contained a 
second communication from M. Moser, in wliich thcj rc^sults of 
liis researches arc summed up in twenty-six paragraphs. From 
these I select the following, which alone are to be considered on 
the jircsent occcision : — 

9. All bodies radiate light even in comj>letc^ darkness. 

“ 10. This light does not appear to be allic^d* to j)hos])ho- 
rescence, Tor there is no <ytierence j>erceived wlietlier the i^odies 
have been long in the dark, or whether they have lieeii just 
exposed to daylight, or even to direct solar light. 

^^11. Two bodies constantly impress tlndr images on each 
other, even in comjilete darkness. 

•• 14. However, for the image to be appreciable, it is neces- 
sary, Ix'cause of the divergence of the rays, that the distance of 
the bodies should not be very considerable. 

15. To render the image visible, the vajxmr of water, mer- 
cuiy, iodine, (fee., may bemused. 

“ 17. There c'xists latent light as well as lattuit heat.” 

Tlie announcement at a meeting of the Pritisli Association 
<-»f these discoveries, naturally excited a more tlian ordinary 
<le,^*ce of interest. A discovery of this kind, changing, as it 
<lid, the features, not only of the theories of light adopted by 


* Cornices Hendun^ tome xv., No. 3, folio 110. 
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j)liilosoj)licrs, but .also tlic commonly received opinions of man- 
kind, was more calculatcjd to awaken attention than anything 
which has been brought before the public since the publication 
of Daguerre’s beautifid photogl-aphic process. Having instituted 
a series of experiments, the results of which .appe.ar to pi-ove 
that these phenomena are ;iot produced i>y latent light, I am 
desirous of recording them. ^ 

I would not be ’understood as denying the cabsoii] )tipn of light 
by bodies; of this 1 tiling? Ve have* abundant proof, and it is a 
matter well desei-viug attention. If we pluck a nasturtium when 
the sun is shining Wiglitly on the^iio'vf Jr, and carry it into a, 
dark room, we shall still be cnablf.^! Jic? see it by the light which 
it faults. • 

The human hand wdll sometimes exhibit the same i)henomenon, 
a7Kl many othfu* instances flight ]>e .adduced in j^roof of the 
absor])tiou of light; .and I believe, indeed, of the principle th.at 
light is latent in bodies. I have only to show that the conclu- 
sions of M. Moser have been formed somewhat hastily, being led, 
no doubt, by the striking simil.arity which exists between the 
('iff^cts produced on the daguerreotype plates imdcr the influences 
of light, and by the juxtaposition of bodies in the dark, to con- 
sider them as the work of the same element. 

1. Dr. Diuper, in tlie FhUoso^thical Magazine for September 
1840, mentions a fact which has been long known, — “That if a 
j>iece of very cold clear glass, or„wh%t is l)etter, a cold pedished 
metallic reflector, has a little ol3je«^ such as a piece of metal, 
liiid on it, and the sui-flme be breathed over once, the object 
being then ^arefully remOved, as often as you breath on it 
agaiii^ a sj)ectral image of it nmy be s^en, and this ])lTPriomenon 
may bt^ exhibited for many days after the first trial is made.” 
Sevcml other similar exj)eriments are mentioned, all of them 
going to show that some mysterious iholecuLar change has taken 
j)lace on the metallic surface, which occasions it to condense 
vaj)Ours unefpi.ally. 

2. On repeating this simple experiment, I find that it is 

necessary for the })roduction of a good effect to use dissimiLar 
metals; for instanc\3, a piece of gold or ])latina on a plate of 
coppei- or of silver will make a very deckled image, whereas 
copper or silver on their respective i)lates gives a very faint 
one, and bodies which are b.ad conductors of heat, placed on 
good conductors, make decidedly the strongest impressions when 
thus ti*eated. » 

3. I placed upon a, well-polished cQpper plate a sovereign, a 
shilling, a large silver medal, .and a })enny. The plate was 
gently warmed by passing a spirit-lamp along its under surface : 
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^vhou cold, the plate was exposed to the vapour of niercuiy: 
each piece liad made its impression, but those iliade by the gold 
and the large medal were more distinct; not only was1:hc disc; 
marked, but the lettcidiig on^each was copied. 

4. A bronze medal was supi)ortcd upon slips of wood, ]>laced 

on the copper, one-eij’hth of an inch above the plate. After 
merciirialization, the space the medal covered >vas well marked, 
and, for a considerable distance arguiid, the mercury was im- 
(;rpially de])Osited, giving a shaded boidc^r to the image ; the 
spaces touched by the mewcury ['<] were thickly covered with the 
va])OUi‘. * 

5. The above coins and Ti^edals were all placed on the plate, 
and it was made too ^lot to be handled, and allowed to cool 
without their being removed ; impressions were made' on t}ie 
])late in the ijllowing order of intoiisity, — gold, silver, bronze;, 
coj)p(;r. The mass of the metal was found to influen(*c; ma- 
te aially the result ; a large piece of copper making a better 
image than a small piece of silvei*. When this ])late was 
(ixposed to vapour, the r(;sults were as before.* On rubbing ofi* 
the vaj)Our, it was found that the gold and silver had made; per- 
manent impressions on the copper. 

G. The above being repeated with a still greater heat, the 
imago of the coj)per coin was, as well as the others, most faithfully 
given, ])iit the gold and silver only made permanent impi'ossions. 

7. A silvered copper plate was now tried with a modomte 
warmth. Mercurial vapouiM brought out good image's of the 
gold and cop])er ; the silver marked, but not well dehned. 

Having repeated the abewe experiments many times with 
the same results, I was desirous of ascertaining if electricity had 
any similar eflect : powerful discharges were; passed through and 
ovcT the plate and discs, and it w’^as subjected to a long-continu<;d 
current without any effect. The silver had been cleaned oH* 
from the plate ; it was now warmed with the coins and medals 
npon it, and submitted to discharges from a very large; Leyden 
jar : on exposing it to mercurial vapour, the impressions^ w(;re 
^ eiy prettily brought out, and, strange to say, sp(;ctral imag<;s 
of those which had been received on the plate wlu;u it was 
silvered — thus proving, that 'the influence, whatevta* it may 
be, wns exerted tc some depth in the metal. 

9. I placed upon a plate of copper, blue, red, and orange- 
colouVed glasses, pieces of crown and flint glass, mica, and a 
s(|uai'e*of tracing jiaper. These, were allowed to remain in con- 
tact half an hour. The space occupied by tin; red glass w^as well 
marked ; that covered by the orange wais less distinct, but the 
blue glass left no impression; the sliapcs of the flint and crown 
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glass were well made out, and a remarkably strong impression 
where the crown glass rested on the tracing paper, but the mica 
had not made any impression^ 

10. The last experiment repeat(?d. After the exposure to 

mercurial vapour, heat was again applied to dissipate it : the 
impression still i*emained. " ^ 

11. The experiment rcpeatoil, but the vapour of iodine used 

instead of that of mercury, The impressions of« the glasses ap- 
peared in the same order as before, but also a very bciautiful 
image of the mica was develoj)ed, and^ the paper well marked 
out, showing some relation to exist between the substances used 
and the vapours applied. ^ \ 

12. Placed the glasses used above, with a piece of wcll-sinoked 
glass, for half an hour, one-twelfth of an inch below a polished 
plate of copper. The vapoi.r of mercury brought ^>ut the image 
of smoked glass only. 

13. All these glasses were placed on the copper, and slightly 
warmed : red and smoked glasses gave, after vaporisation, 
equally distinct images, the oi*ange the next, the others left but 
faint marks their forms ; polishing with Tripoli and 2 )iitty 
powder would not remove the images of the smoked and red 
glasses. 

14. An etching, made upon a smoked etching gi'ound on glass, 
the copper and glass being placed in contact. The image of the 
glass only could be brought out.' f 

15. A design cut <iut in paper Vas pressed close to a cop]>er 
plate by a piece of glass, ^aud then ex])Osed to a geiitle heat ; the 
impression was brought out by the vapour of merci^ in beauti- 
ful distinctness. On endeavouring lo rub off the vapour, it was 
found that all those parts which the paper covered amalgamated 
nvith mercury, which was rubbed from the rest of the plates : 
hence there resulted a jierfectly white jnctui'e on a polished 
copper plate. 

1 6. The coloured glasses before named were placed on a plate 
of copper, with a thick piece of charcoal, a copper coin, the mica, 
and the paper, and exposed to fervent sunshine. Merciuial 
vapour brought up the images in the following order : — Smoked 
glass, crown glass, red glass, micii beautifully delineated, orange 
glass, paper, charcoal, the coin, blue glass — thus distinctly 
proving that the only rays which had any influence on the metal 
were the calorific rays. This experiment was repeated on 
different metals, and with various matei*ials, the plate being ex- 
posed to steam, mercury, and iodine : I invarmbly fmmd that 
those bodies which absorbed or permitted the permeation of the 
most heat gave the best images. The blue and violet rays 
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could not be detected to leave any evidence pf action, and as 
s})ectra imprinted on photographic papers by light, which had 
])ermeated these glasses, gave evic\^nce of the lai’ge (piantity of 
the invisible rays which passed them freely, we may also consider 
those as entirely witliyout the power of effecting any change on 
compact simple bodiesl 

17. In a 2 )a 2 XT which I published in the Philoso^yhical Maya- 
zine for Octob(?r, 1840, I mentioned >?ojne instances in which I 
iiad cojned printed paper and engiavings on iodized [liipcn.* by 
mere contact and exp^^re ^o the influence of calorific rays, or 
to artificial heat. I then, speculating on the probability of our 
ht‘ing enabled, by som^ si.^r process as the one I then mimed, 
to copy pictures and the like, ]»roposed the name of Therm o- 
CiRAi*HY, to distinguish it from Photography. 

1 8. 1 now liried the effects of a ]1i‘int in close contact with a 
well -polls] led cropper plate. When exposed to mercuiy, I found 
that the outline was very faithfully copied on the metal. 

10. A paper ornament was pi*essed between two ] dates of 
glass, and warmed ; the imjiression was brought out ’with toler- 
ahh* distinctiiess on the under and warmest glass, but scarcely 
traceable on the other. 

20. Hose leaves were faithfully copied on a piece of tin plate, 
exp(>scd to the full influence of sunshine ; })ut a much better 
iui])rcssinn was obtained by a prolonged exposime in the (Lark. 

21. With a view of asce/*tphiing the distance at which bodies 
might be cojned, I placed upon a plate of polished copper a thick 
]>it‘ce of plate-glass, over this a square gf metal, and sfc‘veral other 
things, each being larger than tlie body beneath. These \^ere 
all covered by a deal box,*which was more than half an inch 
distant from the plate. Tilings were left in this position for a 
night. On exposing to the vapom* of mercury, it was found that 
( ach article was coj)ied, the bottom of the deal box rnoi*e faith- 
fully than any of the others, the giain of the wood being imaged 
on the plate. 

22. Having found, by a series of experiments, that a, black- 
ened paper made a stronger image than a white one, I very 
anxiously tried to ofieci the copying of a printed page or a ])rint. 

1 was ])artially successM * on* several metals; but it was not 
until I used copper plates amalgamated on one surface, and the 
uierciuy brought to a* very high j^^dif^h, that I lu’oduced any- 
^hing of good jn'ornise. By carefully pr(?paring the amalga- 
matea surface of the copper, I was at length enabled to copy 
from paper, line-engravings, woodcuts, afid lithographs, with 
siuprising accimicy. The first sjiecimens produced cjxhibited a 
ininuteness of detail and sharpness of outline quite eepaal to 
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the early daguerreotypes and the photographic copies prepared 
with the chloride of silver. 

. The following is the jroce^s adopted by me, which I consider 
far from perfect, but which alfoi*ds ^is very delicate images : — 

A well-j>olished plate of copper is nibbed over with the nitrate 
of mer cury, and then well washed to rk^movc any nitrate of 
copjrer which may be formed ; r when quite dry, a little mercury 
taken up on soft leather orj linen i.^well rubbed Over it, and the 
surface worked to a perfect mirror. 

The sheet to be copied is placed smojj^thly, over the mercurial 
surface, and a sheet or two of soft clean paper being placed upon 
it, is pnissed into e(j[ual contact with the metal by a picice of 
glass, or flat board : in this state it is allowed to remain for* an 
hour or two. The time may be considerably shortened by 
applying a very gentle heivt for a few minutes ^to the under 
surface of the plate. The heat must on no account be so great 
as to volatilise the mercury. The next jirocess is to jilace the 
plate of metal in a closed box, prepared for genenxting the vapoui* 
of mercury. The vapoui' is to be slowly evolved, and in a few 
seconds the picture will begin to appear ; the vapour of mercury 
attacks those jiarts which con'espond to the white parts of the 
pi'inted page or engraving, and gives a very faithful but some- 
what indistinct image. The plate is now removed from the mer‘- 
curial box, and placed into one containing iodine, to the vapour 
of which it is exposed for a sRv H K^ime : it will soon be very 
evident that the iodine vapour ahracks those parts which Jire 
free from ijiercurial vappur, blackening them. Hence there 
results a perfectly black ])icture, contrasted with the ground 
foimed^by the mercurial va])Our. The picture being formed by 
the vapours of merciu’y and iodine, is of course in the same state 
as a daguerreotype picture, and is readily destroyed by rubbing. 
From the depth to which I find the impression made in the 
metal, I confidently hope to be enabled to give to these singular 
and beautiful productions a considerable degi'ee of permanence, 
so that they may be used by engravei-s for working on. 

It is a curious fxet that the vapours of mercuiy and of iodine 
attack the plate differently ; and I believe it will be found that 
vapours have some distinct relati6n to the* chemical or thermo- 
electrical state of the bodies upon ‘which th-ey are received. 
Moser has observed this, and attributes the phenomena to the 
colours of the rays, which he su})poses to become latent in the 
vapour on its passing from the soHd into the more subtile 'form. 
I do not, however, think this explanation will agree with the 
results, of experiments. I feel convinced that we have to do 
with some thermic influence, and that it will eventually be found 
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tliat some purely calorific excitement produces a molecular 
change^ or that a tlicrmo-electric action is induced wliicli effects 
some change in the polarities of the ultimate atoms of the solid. 

These arc matters which (•an only be decided by a series 
w(‘ll -conducted experiments j and^ although the subject will not 
be liiid aside by me, i hope the few curious and ceifainly im- 
j>ortant facts which I have brought before you, will elicit the 
jitttiution of tliose whose leijjim*, and well-known experimental 
talents (pialify them in the highest degr(5e for the interesting 
research into the ncti^i of those secret agents which exert so 
puweiful an influence over ^he laws of the material creation. 
AlthoTigh attention w^as calhv.1 to the singuljir manner in which 
vapours disposed thcjms'clves on jdates of glass and cojipor, two 
y(‘ars since, by Dr. Dra})er, Professor of Chemistry at New 
York, and abmit the same time^ to •the t*alorific powers of the 
solar speetnim, ly 8ir John Hersclud,''* and to the influence of 
heat artificially ai)plicd, by myself, yet it is certainly due tc> M. 

^ AI(»ser, of Kbnigsberg, to acknowledge him to be the first who 
iias forcibly called the atteiition of the scientific world to an 
iiKjuiry which promises to be as important in its results as the 
discovery of the electropik; by Volta. 

As to the practical utility of this discovery, when we reflect 
on the astonishing progress made in the art of Ph(>togra])hy 
since Mr. Pox Talipot published his fii'st process, what may we 
not expect from ThermogAiply , the first nide S 2 )eeimens of 
which exhibit far greater jieiiectiun than the early efforts of the 
sist er art ? ^ , 

As a subj(3ct of pur(!ly scientific interest, thermography j)rom^ses 
to develop some of those secret influences which o])erafe in the 
mysterious ari*angements of the atomic constituents of matter, 
to show us the road into the yet hidden recesses of nature’s 
woiks, and enable us to jfierce the mists which at pr(is<*nt 
envelope some of the most striking phenomena which tJie 
penetration aiid industry of a f(5W ‘'chosen minds” have brought 
before our obscured visions. In connection with photogj;Mj)hy, 
it has made us acquainted with sid>tile agencies Avorking slowly 
but STirely, and indicated physical powers beyond those which 
are already known to*us, which may 2 )ossibly belong to a more 
exalted class of elements, or powers, to AvhicJi Light, Heat, and 
Electricity arc subsidiaiy in the great ])henomena of Nature. 


Philosoithical Transactiona^ Part L, 1840, p. 50. 



CHAPTER VI. 


ON THE POSSIBILITY OF PRODUCING PHOTOGRAPHS IN THEIR 
NATURAL 

Few speculations ai'e more replete witli interest than tliat of tlie 
j>robal)ility of oim succeeding in the production of jdiotogi-aphic 
images in their local colom*^ M. Biot, a great autitiority, says, — 
Substances of the s,ame tint may present, in the (quantity, (<j* 
the nature of the radiationswhicli they reflect, as many diversities, 
or diversities of the same order, as substances of a dilFerent tint ; 
inversely, they may be similar in their property of reflectijjg 
chemical radiations when they are dissimilar to the eye ; so that 
the difference ofUint which they present to the eye may entiixdy 
disiippear in the chemical picture. These are the difficulties in- 
herent in tlie formation of photograjdiic pictures, and they show. 
I think, cvidciutly, the illusion of the experimenters who hoi)e to 
reconcile, not only the intensity b\|t the tints of the chemical 
impressions produced by radiati(»n5s;rith the colours of the objects 
from which these i*ays emanate.” It may be remembered that 
two years since, Sir Jolih Herschel succeeded hi procuring ujjoii 
photoj^’aphic i)aix)r a coloured of the solar spectium ; and 

that emment inquirer has communicated to me a I’ecent discoveiy 
of gi'eat interest, which I have his permission to publish. “ i 
have got specimens of paper,” says Sir John Herschel, lontf 
Jeeptf which give a considerably better rc]>reseutation of the 
spectrum in its natural colours than I had obtained at the date 
of my p^per (February 1840), and that light on a dark ground ; 
but at present I am not prepared to say that this will prove an 
available process for coloured photogra]dis, though St hrings the 
hope nearer S Here we have tlie^ speculations of one philosopher 
representing the production of such, pictui’es ^ hopeless, -while 
the experiments of another prove these «to be within the range 
of probabilities. 

My own experiments have, in many instances, given me 
coloured pictures of the prismatic spectrum, dark u])on a light 
but the most beautiful I have yet obtained has been 
with soh-lie daguerreotype iodidated tablets, on which the colours 
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at the same time, had a peculiar softness and })rilliancy. 
I)aguen*e himself has remarked, that when he Has been copying 
any red brick or j)ainted building, the photograph has assumed 
a tint of that character. I have ^ffcen observed the same thing 
in each variety of photograpluc material, i.e., where a salt of 
silver has been used. ^ In the FMlosQjjJdcal Magazine for Aj)ril 
1840, will be found a paper, — Experiments and Observations 
on Light which has permeated Coloured Media,” — in which I 
describe some curious results on some of those photographs 
which are pre]>ai*ed with the hydriodic salts exposed to luminous 
influence with coloui^'d flilids superinijiosed ; j)ennitting, as 
distinctly isolated as possible^ the ] permeation of the violet and 
)'1u(‘, the green, the yelfow, and the i‘(‘d rays, under each of which 
n complementary colour was induced. During Januaiy of the 
]n(*sent year,inl prepared some 2 »a|^^rs with the bichromate of 
potash and a V(‘Ty weak solution of nitnito of silvei* : a 2 >iece of 
this ] paper was exposed behind four colounid glasses, which 
^ admitted the passage respectively of, 1st, the vuolet, indigo, and 
blue rays ; 2d, the blue, the green, i\m\ a portion of the yellow 
rays ; 3d, the green, yellow, and orange i*ays ; and, 4tli, the 
orange and red rays. The weatlier btmig extremely foggy, the 
aiTangement was unattended for twr) days, being allowed to lie 
u]>oii a table opjposite a window having a sontluprn as})ect. On 
examining it, it had, under the res]>ective coloui's, become ihited 
of a blue, a green, and a^reo . j beneath the yellow glass tin* 
change was uncertain, fj*oni the jieculiar coloim of the ipajper, and 
this without a single gleam of sunshine. My nuimu'ous engage- 
ments have prevented my repeatijig thh observations^ J desire on 
this salt, which has hithertcj^been considered absolutely infeent^lbh^ 
to light. 

The l)arytic salts have nearly all of tlnmi a jpeculiar calorific 
effect ; the muriate, in ])articular, gives rise to some most rich 
and Ipeautiful CT*inisons, particul.-irly under the influence of light 
which has i^ermeated the more didicate green leaves ; ami also in 
copying the more highly-coloured flowers, a variety of tintings 
having been observed. We may always dej)end on producing a 
photographic copy of a leaf of a gi'een colour by the following 
an*angement : — Having silvered a co])per plate, ])lace it in a 
shallow vessel, and lay thereon the leaf of -which a copy is 
desii-ed, maintaining it in its j)osition by means of a piece of 
glass ; jpour upon it, so that the plate beneath the glass may be 
covered, a solution of the hydriodate of potash, containing a little 
free iodine : then expose the whole to sunskine. In about half 
an hour, one of the most beautiful photograi>hic designs which 
can be conceived is produced, of a fine green yellow. The fluid 
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is yellow, and cuts off nearly all tlie cliemical” rays, allowing 
only of the free passage of the less refiungible rays ; the most 
abundant being the yellow. This retards the process of solariza- 
tion, but it produces its complemeiltary colour on the j)late. 

These facts will, I think, prove that the possibility of our being 
enabled to produce coloured photograph J is decided, and that 
the is broughtt infinitely nearer, particularly by 

Sir John Herschel’s very inipoi*1if‘int disco veiy, than it A\as 
supposed to be. 

M. Edmond Becquerel has recentl^^uccec^ded in obtaining 
bright impressions of the spectrum in cofmns, and copying higlily 
coloured drawings on metallic pre])ared with chlorim*. 

The results of M. Niepce de St. -Victor have been of a, satisfaotoiy 
character : the main particulars thereof we select from a, memoir 
entitled Upon the llelatkm existing between #^ie Colours <*f 
certain coloured Flames with the Heliographic Images coloured 
by Light.” 

When a plate of silver is plunged into a solution of sul]>hat(‘ 
of copper and cldoride of sodium, at the siime time that it is 
rendered electro-positive by means of the voltaic battery, tin* 
chloride formed })ecoines susceptible of colouration, when, having 
been withdrawn from the bath, it receives the influence of 
hght. 

M. Niepce d(3 St.-Victor, from observing that when chloi-ido 
of sodium (common salt) was ehrnloj'ed, the plate became more 
susceptible of receiving a yello>v colour than any ‘other, and 
knowing tl^at it impai'ted a yellow colour to flame, was led to 
believe that a relation existed between the colour communicated 
by a body to flame, and the colouib develo]>ed iijjon a, ])la’te of 
silver, which shoidd have been chloridated with the particular 
body. 

To avoid complexity, it may be briefly stated that the bath in 
which the sensitive surfiice is obtained is prepared with watei*, 
holding free chlorine in solution, to which has been added the 
salt which is essential to give a predominance to any pai’ticulai- 
colour. 

It is well known that strontian gives d pui'ple colour to flames 
in general, and to that of alcohol In partici'dar. If we prej)are a 
j)late of silver and pass it into water Saturated *with chlorine to 
which is added some chloride of stroutiifii, and when thus pre- 
pai ed we place upon it a coloured design of red and other colours, 
and then expose it to the sunshine, after six or seven mfnutes 
we shall perceive that the colours of the image are reproduced 
upon the plate, but the reds much more decidedly tlian the 
others. When we would produce successfully the other rays of’ 
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tlie solar spectrum, we operate in the same mai^ner as we have 
indicated for the red my — employing h)r the orange the chloride 
of calcium, or that of uranium for tjie yellow, or the h3^pochlorite 
of soda, or the chlorides of* sodium or potassium. Very fine 
yellows liave been oMaiiied with a bath composed of water 
slightly acidulated wiwi muriatic acid .and a salt of copper. 

The green rays are obtained with bor.acic acid or the chloride 
of liiekel ; also with all the sijts of cojijpor. The blue and indigo 
ra>\s ar(‘ obtained with the doublt' chloride of copjjer and ammonia. 
The violet rays are obtiiinod with the chloride of strontian and 
sulphate <d‘ copper. Those substances which give white flames, 
as th(‘ ehloride of antimonjT *theVjhloi*ido of lead, .and the chloride 
of zinc, yield no colour by luminous action. All the colours of 
a picture have been produced by ])re])aring a bath composed of 
th(i d(aito-chl(^ide of co})j)er ; and M. Niepce stiites that this 
salt thrown into burning alcohol la'oduces a variegated flame 
a<*eording to the intcmsity of the fire, and it is nearly the siime 
with all the salts of copper mixed with chlorine. Niepce Sfiys— 

If we put a salt of co])per in liquid chloriiu^ we obtain a very 
sensitive surface by a single immersion in the bath ; but the 
coloi-iiic result of this mixture is seldom good. I ])refer a 
inixtiire of equal pai'ts of chloride of co])per and of chloride of 
iron, witJi three or four j)arts of watcjr; the chloride of iron has, 
as those of cop])er, the property of being im])re.ssed on the plates 
ot silver tind of producing idan,y holoui‘s, but tiny are infinitely 
more fiable, and the ytdlow always predominates ; and this agi’ees 
with the yellow colour produced in flam^e by this salt.’,’ 

It should be understood that when the plate of silver, being 
])i‘eviously coimect(5d with a voltaic battery, is j)lunged info tln^ 
bath ajid the circuit completed, it becomes covered with a dark 
coating, probably of a sub-chloride of silver mixed with the salt, 
on wliich the colour to be produced by solar rudiation depends. 

If we form a bath comjiosed of all the substances which 
sepamtely give a dominant coloui*, we obtain very lively colours ; 
but the great difficulty is the mixing of the salts in such prppor- 
tions as to give an equality to the tints, as it commonly happens 
that some colours are exciuded b3\ others. We cannot always 
depend upon obtaining *the samd results with the same materials, 
owing principally io the difficulty of preserving the solution at 
a uniform strength. Liqilid chlorine is necessary — ^the application 
of dry clilorine will not produce the same I'esults, and the volatile 
chlorinS is continually escaping from the water. 

Niepce de St. -Victor has made many experiments to produce 
the colours upon salts of silver and cojqjer spreiid on paper, but 
^nthout success; the metallic plate appears absolutely necessary, 

L 1 
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and the purer ^he silver the more perfect and intense is the 
impression. The following is recommended as the most effectual 
mode of manipulating. The. silver plate is highly polished with 
the best tripoli powder and ammonia ; being perfectly cleaned it 
is connected with the battery, and then plunged into the bath 
prepared in any of the ways stated. Tt is allowed to remain in 
the bath for some minutes, taken from it, washed in a large 
quantity of water, and du'ed ove^ a spirit-lamp. The surface 
thus produced is of a dull neutral tint, often almost black ; the 
sensibility of the plate appears to be inm^eased by the action of 
heat, and when brought by the spirit^mp to the cerise red 
colour it is in its most sensitive %^ti^te. The sensibility, how- 
ever, of the plates is low, two or three nours being required to 
produce a decided effect in the camera obscura. The name ol* 
Heltochromes has been « given to these natmully coloured 
photographs, some of which, the personal gift of the inventor to 
Mr. Malone, I have inspected. These, when I first saw them, 
were perfectly coloured in correspondence with the drawings of 
which they were copies ; but the colours soon faded, and it does 
not appear as yet that any successful mode of fixing the colours 
has been discovered. 



CHAPTER VII. 


ON LENSES FS>U THE PHOTOGRAPHIC CAMERA. 


Ft is to the pliotogi'-aphic artist, a matter of considerable 
moment that he understands the principles upon which his 
instruments constructed. It hfis, therefore, been thought 
advisable to add a short cliapter which should give a sufficiently 
popular explanation of the dioptrical phenomena with which we 
Jiave especially to deal. 

Upoir the refiactivc power of the media t^mployed, depends 
the pei lbction of the results we obtain ; therefore, some of the 
j)henomena of refraction, or breaking hack^ as the term implies, 
should be clearly understood. 

A ray of light passing though a vacuum progresses in a 
perfectly straight line, and we should, if’ we looked at a brilliantly 
illuminated point — ^were it*po^oible — ^under such conditions, see 
it in its true position, the numerous rays coming undisturbed 
directly to the eye. But all matter, hpwever attenuated it may 
be, has the properiy of refracting, or bending the ray of lig^it ; 
<-onsequently we do not see Ihe stars in their true position, owmg 
to the refractive power of the atmosidiere. 

The most simple illustration of refraction is to allow a sun- 
beam, a, passing through a small hole in the window-shutter of 
a dark room, to fall upon the surface of a fluid contained in a 
glass vessel, b b : instead of jiroceeding onward to a, it will be 
f<-)und to alter its course at the sur- 
face of the fluid, and pass along the 
line to a a. Every substance has 
different refractive powers in vfrtuee 
of its physical constitution'; but a 
ray of light incident per{)endioularly 
on a refracting medium, as the Riy c, 

(Eig. 27) sufiers no refraction. If we 
float, one upon the other fluids, 
having difl’erent powers of refruction 
>^'0 sliaU then see the relative phenomena exhibited by the 
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bending of the ^ray a a, in passing through them (Fig. 28). 

It will be evident that no great 
tiifficT^lty exists in measuring the 
refractive powers of different trans- 
parent bodiep. : and that hence we 
are enabled to tabulate those which 
have the highest and lowest refrac- 
tive indices. A few of the most 
important are given in the following 
table 0 — ^ 



Air 1-000294 

Water 1*336 

Alcohol 1-372 

on of Cloves y>35 

Crown glass * 1*534 

Plate glass 1 -S42 

Flint glass 1 *830 

Do. containing much lead 2*028 

Diamond 2*439 


This knowledge enables us to trace a ray of light thi-ougit 
transparent bodies of any form, provided we can find the incli- 
nation of the incident i*ay to the surface, where it either enters 
or quits the body. 

If parallel rays fall upon a j^lKne* sm-facc G, of glass, they will 
retain theii* parallelism after passing thi*ough it as the ray A 
(Fig. 29). « The rays diverging from the point a, will be reflected 

by the first surface into the 
directions h 5, raid by con- 
tuniing a a, and h h, back- 
waids, we shall find they 
meet at a point beyond A : 
so that sujiposing the eye 
to bo placed within tlir 
body G, the point A would 
appear removed to B. But 
when the rays undergo a second refraction by passing out oi' 
the second surface, we shall dind by "continuing the lines back- 
wards that they meet at c ; therefoi*e a plaiie glass diminishes 
the apparent distance of the point of fhe diverging rays. If, 
instead of a plane glass, we employ a piece equally curved, 
like a watch-glass, it produces veiy little change in the form 
and position of objects. 

Lenses are glasses ground to different forms, their suifaces 
being segments of spheres, and it is in obedience to the refrac- 
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tory power of tlie surfkces so j^roduced that tlieir jicculiarities 
}>eloiig. The adjoining tigures represent the vjirieties. 



30 . 


1 is termed a ])lano-convex lens, 
is a doiihle convex» ha^^s. * 

3 is formed of parts of two circles of different diameters, 
:iiid is called a meniscus lens, or concavo-convex. 

4 is a 2)lan (^-concave lens. 

5 is a double concave lens. And 

0 is a concavo-c(mvex lens, formed of paHs of the inner sur- 
faces (.)f two dissiiuihu- circles. 

Tt is not necessary to examine the laws of refraction for all 
tliese forms; the ])henoinena will be fully understood by an 
t'xamination of a few leading jioints. Whatevtu’ may be the 
fn’in of a lens, the incident rays ])arallel to its axis pass 
through without suffering refraction, as A A a, a a a, Fig. 31. 



All other mys must have a cei-tain amount of oblicpiity, and 
these all consecpiently suffer refraction, as the rays d d. Nyw 
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the rays b b, and the ray c c, are refracted, and meet at D d' ; 
the line h b rejiresents the focal image produced of the body 
from which the light procecdsi a 

In the last figure the image produced by the lens is repre- 
sented as curved : a littje consideration will show that it is not 
possible that such a cmwed suifiice as thal represented could 
produce an image of equal distinctness over every part of a 
plane surface : the rays jahnot met)t, as they are refracted from 
curved surfaces along any stmight lide, as f F f ; and supposing 
we receive on the surface of a lei#s a bl iglit circular images, it 
will be brilliant and well defined around tbo centre, the light 
becoming fainter towards the i^dge, and at length passing into a 
cloudy halo, exhibiting the prismatic colours. This is called 
spherical aberration^ and to it is due that want of distinctnes.s 
which commonly is found around the edges of juctures taken in 
the camera oliscura. 

It is tlicrefoi'c imporfant, in the selection of lenses, that we 
look for sharpness of defitiitum over the 'lohole of O' perfect! ij 
flat field. To manufacture % lens which shall edbet this, is a 
task of some difficulty ; but by attention to the two facts, that 
a lens, one surface of which is a section of an ellii)se, and the 
other of a circle struck from the farthest of the two foci of that 
ellipse, as in Fig. 32, produces no aberration, much may be 

eflected. A meniscus 
lens, therefore, with 
a convex surface, part 
of an ellipsoid, the 
focal distance of which 
coincides with its fai- 
ther focus, and a con- 
cave surface, part of a 
sphere, whose centr<^ 
is that focus, will 
meet all our require 
ments. The mecha 
nical difficulties of producing such ler<ses are great, but they 
may, by cautious manipulation, be to a great extent over- 
come. There are other methods ly which the aberration of 
sphericity may be corrected, but for a description of these th(‘ 
reader is referred to Sir John Herschel’s Treatise on Lojht, in 
the Encydoj)Oidm Metropolitana. , 

If we take such /i lens as we have been describing, and sto]> 
its centre with a blackened disc, leaving only a small portion ot 
the edge for the light to pass tluough, and throw its image on 
a ^screen, we shall find it will be bordered vuth fringes of 
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colour. At one distance red will prevail, at another inohL 
This is the result of chromxitio ahcrmtion, and arises from the 
une(|ual rcfrangihility of the dissimilar j’ays. The rod ray is 
]t\ss Ixint than the violet ; ^onse(|ueiitly, supposing the rays u u 
to fall on the edge of a lens, they will converge to a point 



at F, whereas if the rays v v fall alojig the same circular. Hi a \ 
they will, heing more refracted, me('t at /.* Now if we ])lace a 
disc at c, juslMhe size of Ihci cone oit* light, it will he (“dged with 
violet, hut if we move it to c, tlu‘ coloured hordin’ will he red. 

The indices of refraction for the several rays have hoen most 
carefully determined hy Fraunhofer, a ml foi* a standai’d medium, 
a hint glass prism, they are r(^s])(‘ctivc‘ly 


Bed 

....1 027749 

dark line B 

Orange . . 

....1 •629681 

: C 

Yellow . .. 

,...1-635026 

1) 

G reeii. . . . 

....1-642024 

K 

Blue 

...1-648260 

F 

Indigo ... 

. . *660285 

G 

Violet . . . , 

,...1-671062 

H 


Fraunhofer has determined the ahsc^Jute values frojn the fixed 
dark lines which he observed in the spectrum : they j’(^‘prc‘^(mt, 
howevi'T, v(Ty closely thf? fays distinguished hy their colours. 

By refmTiug to the table of the refractive powers of trans- 
])ai’ent bodies (page 164), it wdll he seen that for a beam of 
white light, the difference lietw^een the most refractory flint 
glass and crown glass, in their refmeting jiowers, is as 24)28 is 
to 1.534, and tills pro}joi*tion is maintained nearly, hut not 
( xactly, for till the coloiu'txl rays : if, therefore, we have a crown 



glass lens, the refractive powoi* o^ which will place the focus 
at «, for the violet rays, and at 2>, for the r€Hl rays, and we grind 
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to fit it a flint glass lens, the refractory power of whicli woultl 
place the foci of *thc rays at c, d, it will he seen that the i*esiilt 
of such a combination would be the formation of a colourless 
image, at a mean point betwe'en them, by recombining the rays 
into white light. Such as is represented in the figure is tlie 
achromatic lens , of a camera .obscura. ^ 

There is, however, a ]j(jijit to, be examined in connection with 
the lens for photogi‘ai)hic purjDOses, which is of, the first im- 
portance, and which has hot hitherio^ been sufiiciently attended 
to. It is tliis. The luminous and coloured rays of the s])ectnim, 
and the chemical rays, are not coincident at any point of the 
sj)ecti-al image, and the relation cb^^tween the chemical power, 
and the illuminating power, of a ray, fs subject to constant 
variations. 

It is often stated that *the violet and blue ^^nys are tin; 
chemical rays, and hence it is infeixed, if the glass of a cameia 
is corrected so as to make these rays, and the less refrangible 
1‘ed, to correspond, all is done which can be desired. 

It must be distinctly understood that the colour of any par- 
ticular ray has no direct relation to its chemical character, it 
is true, if the inorc refrangible rays are made to correspond 
with the more luminous rays, we a})proach the desired point, 
but we do not necessai-ily retich it. The following reixiarks fiunn 
a paper read by the author before the I'hotographic Society of 
London will exjdain this j)oint. i 

I need not go particularly into the conditions necessary to 
ensure the recombination of the particular rays produced by 
refraction. ‘When we ledk througli an ordinary single lens, oi* 
a bfAl telescope, we find all objects are fringed with colour — we 
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have chromatic dispersion — agid this arises from the circumstance 
that every one of the coloured luys has a distinct and se])arate 
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focal distance. Hence the object of a combination of lenses is to 
bring tlie coloured rays to one point, where tiiey ai*e reunited 
into Avhite light. If we bring the face of one prism np against 
tlu‘ face of another, we recdmbinh those prismatic rays which 
would be produced* by refraction in one direction, and obtain a 
sj)ot of white light by\uch i‘ecombinjttion. I have endeavoured to 
>liow, in the accompanying figuri^ something like the result that 
takes 2 )lace. start with a coh iu'ed image whoso ])arallel 

rays fall upon a lens of flint gloBs, that lens rej absenting virtually 
two pi'isnis placed with two of their faces together. Sup})Osing 
M'c use a. doul)le convex hms,* representing the conditioiis of two 
]irisnis placed edge to edge* ajo should virtually ju'oduce achro- 
matieity. " 

Fn this way the lenst^s havebecm corn^cti'd for colour, but this 
correction for^'-olour does not include tlie n(‘cessary coiTC'ction 
for ensuring llie coincidenct* of the chemical and the luminous 
lays. Su})]K)sing the c(u*rection has been made for all the 
cbromatic rays from tin* dark line A to the line it in the- violet, 
tb(‘re still remains an outlying set of radiations, nearly ecpial in 
length TO the space betwetai A and n, and over this space the 
actinic force is niort^ pai*ticulai*ly active. Now, in ordinaiy 
achromatic lens(‘s, tlie focus of these rays of high refriingibility 
must i'all nearer the inner suifacc of the ](‘ns tFian the true 
luminous focus. This was fimt noticed in achromatic lenses by 
Mr. Claudet. Th(i fact for ^rdkary meniscus lenses, was in the 
lirst instance pointed out by Mr. Towson, Avho, in a jiapi'i* 
publish(‘il in the Philosophical Magazine, showed, that if, having 
obtained the best visual iniasre, with fi non-achroniatic lens in 
the camera, we then put t]^e prepared }>late or jiajier itlxml a 
ouarter of an inch nearin' the glass, when the focal distance is 
al»out 12 inches, an infinitely better photograph is olitaincd than 
tliat jiroduced by the best visual image. Mr. Claud et’s o}>scr ca- 
tions on this 2)oint were also 2 >ublished in the Philo-^ophical 
Mag aziae for 1844, and may be referred to with advantage, as 
e-mtaining some very imiioi-tant obseiwations on this matter. 
He sliowed that even with achromatic lenses the visual f(»eiis and 
the chemical focus werfe not coincident. He states that with 
sfune leii-es he found the focaiis va-s nearer the glass, and sometime.s 
it was further from the glas^,, than the visual focus. It is rather 
<lilficu]t to understand* why this should be, unless the glasses 
had in one case been “ over-corrected,” and in the other that they 
had ])(»en under-coiTected.” Suppose we have the lens corrected 
accurately for chromatic dispersion so as to bring the line ii and 
the line A coincident the one with the other, the result would 
be that the chemical rays would fall still nearer the inner surflicci 
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of the lens. And it will be f mnd by a very careful adjustmcul 
of the camera, particulaily where single achromatic lenses ai e 
employed, if we try two experiments, obtaining one picture at 
the plane giving the finest visual hnage, and then another at a 
very short distance neai-er the lens, that a liner definition in the 
detailed part of the picture will be produced in a shorter tiiiie 
in the last exp(;rinieiit, all the , ether conditions being the sann\ 
than in the first. Let it clearly understood th,‘it we have, and 
require, the achromatic* combination of glasses for producing 
Avhite liglit : the coincidence of the rays from the coloured liodics, 
as sliown along the sliglitly curvAi line, in fig. 35. But tlie 
chemical radiations from the sam» ^>l)ject would fall upon the line, 
which cuts the curve of luminous intensity, so that the best 
chemical effect would be ])roduced along that line. Though in 
oi\linary cases, this is Imt^-a very minute distajjcc nearer thi' 
inner siirfiicc of good achromatic lenses, it is cpiite certain tha! 
a diflerence does exist, and to this it is most impoii;ant that 
attention should be given. With regard to the pj'inciple, ther(‘- 
foi‘e, that should regulate the construction of the lenses fos 
}>hotographic purposes, we should, to a certain extent, set aside 
the idea of achroniaticity. We should not only conx^ct our 
lenses for colour, but we should correct them for the peculiar 
princii>les with which, combined in action, we have to deal. 
The chemical radiations do not affect the eye as the coloured 
radiations do ; wo can detects the^jn only by the phenomena 
of chemical cliaugc. They come to the eye associated with 
colour from the coloured objects external to us or to our camera. 
Whatever * they may be, I hax e already shown on several 
oecasiolis that Lvjlii acts as a positively retarding agent in all 
the changes which take place on our photographic jax'parations ; 
therefoT‘e, by throwing the coloimed rays even out of focus, we 
may regally produce a peidtxjt photogi*a[)hic picture in less tim(‘ 
tlian when the light-rays interfere. It appeal's to me clear that 
we ought to consider the chejuical si)ectiTim as distinct and 
separate 'in all respects from the luminous spectrum, but, like 
that luminous spectrum, as made u]) of bands of different re 
frangibility. In this manner M. Melloni distinguishes tlic 
calorific spectrum as possessing a «et £)f rays which he calles ther- 
mochroic i*ays, or rays coloured ftir heat ;« those heat-rays, 
which are indicated in Sir John Hersoliel’s experiment, being 
analogous to those from coloured rays produced from the spectral 
image of a round hole, through which the luminous pencil is 
admitted. The chemictil spectrum, on wha tever material obtained, 
exhibits an analogous oi-der of refrangibility, — ^the same degrees 
of variation of intensity, and a similar an*angement of form. It 
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becomes of course important, and it is the only,m(\ans ])y which 
2 )hotographers can work effectively, that they should obtain 
lenses which will give, at th| samg time, the most perfect visual 
image that can be j^roduced (so far achromaticity is ai) object to 
bti desired, and one we always must attain), and bo C(u*i*eot for 
the actinic focus. Indeed, in doing’ this, wc must of iiecessitv * 
jn’oduce a lens wliieh is not tneroiy achi*omatic, l)ut really 
orcr-achromatfb. Now inst(*ad, thtaefore, of con*ecting for tlic 
liiu^ II in the violet ray, or any j)ai'ticulai- line in tla^ ordinary 
s])(‘ctrum, it be.coines, from that we know, essential to correct 
fbr those linens i*ecently discovered by Mr.- Stokes, beyond tlit‘ 
extreme lavender ray, of tlie* Newtonian spectrum, or else we 
l(‘ave a cons i floral )io j^ortion of tin', chemical rays out f>f tin* 
s]»lHa’(^ of action. Thendore, it ap])ears to nu^, under considera- 
lioji of the conditions 1 have endtiavoured to ex])lain, that it 
would b(^ convenient that we should adopt for th(‘ chenii(*a] 
j»rinci]>le of th<^ sunbeam. Actinism, that which Melloni has 
don(‘ for Heat. We slumld establisli a noimaiclature by whicli 
w(‘ should get rid of terms that we do not cornjctly (^x])ress things 
that A\(j have to d(‘al with. It was Melloni’s ])ropositioij, that 
tlio body which allows radiant In^it to pass through it freely 
sli<»uld l»e distiuguished as dlaihcrndc., fi*oin the Gretic wmds, 
clcl, throiKjh (in the sjime way as we nse the term dia in 
diainot(‘r), and dEpfiog, VMrr^dh or heat ; — -that a body which 
o])a(|ue to h('at should be calh^l cimsequeiitly adiathermic, from a 
]>rh\ and diadepfiiKog, trcvnscalescent, destitute of calorific trans- 
j)arcncy. Coloured rays, ])Ossessing q, different h(jy.t-charactt‘i’, 
are called, uj)ou tlie same princi])le, themtochroic, that is eolom-(‘d 
for heat’'\ Now, ado])ting*a nomenclature of this order, wliicdi 
may ])0 indieathe of our scientific results, we should speak of a ])i(^ee 
of yellow glass wliich does not allow the cliemical rays to ]>assas 
an a(Jlavthdc body, or a body opafjue to the actinic or (dieiuical 
rays ; then we may speak of a piece of blue glass as beuig diaethdr. 
The correct mode of exja’ession would bt^ to say dla-aeihde^ but- 
it \nll be more convenient, and possibly allowable, for us to drf)p 
one ffl, and use the expression Then we might, on tln^ 

same juiuciple, use, when speaking of the combined infln(jnc(‘ of 
colour and actinism* f^ie 'terfn acthwchrosis, from Iiktiv, a ray^ 
and \poiij colour^ signifying coloured for actinism.” In futuyci, 
therefoi e, instead of asking for an achromatic lens, meaning a 
lens destitute of colour transparency, we should ask for a dlactinie 
lens, meaning one which is ti’ansparent to the chemical rays. 

J am quite satisfied that until we disassociate from our minds 
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the idea that we, are dealing with the luminous principle of tlu 
sunshine in the production of oiu’ pictim^s, we shall not an*iv<‘ 
at that perfection in Photogrjiph^*7^ which it is desirable v 
should obtain. We certainly shall not succeed in representing 
nature as nature presents herself to our eyJ, \riitil we carefully 
examine all the phenomena 'which are involved. We desii-e to 
produce images equal to those K^autiful ones which are impressed 
by the physical radiation.^ dpon the* human retimij^and to do this 
we must ariive at the stime conditions in our dark chamber, as 
those which obtain in the visual ^camera (»bscura of the (ye, 
which is not strictly achromatic. 

Wc commonly hear of a lens* heivg !?low or qniclv ; tliis is 
purely accidental, arising entirely from the unci >’tainty i!i wd]j('}) 
all om* optical instrument-makers remain as to the relation ^ S 
the chemical and luminous ft‘>rces to (^acli otln^r. ^ 

If the lenticular correction does not extend to the ])oint (»f 
bringing the rays beyond the violet, upon the field of vi^^. n, the 
lens will be slow in action^ because the lujht rays int-erferc;, as 
is explained in a piv.vious page ; but if it is truly diactiuit*. it 
will be a quick lens. 

For portraiture, and .all purj»oses re<piiring great distinctne-4s 
of outline and rapidity of operation, two achi'omatic lenses are 
usually employed. Ily this arningement the focal distance is 
diminished ; the image is much r(;duced in size, but then it is 
concentrated in every respect, ‘and hencci improved in all the 
necessary particulars. These lenses are, howtiver, still o])en to 
the objectioji that they produce some distortion, which is only 
to be avoided by griiatly reducing the size of the apertur(^ 
througli Avhich the light falls on thf‘ lens, and this . cessarily 
involves increased sensibility in the preparations w(; employ. 
The distortion is not to the extent which has been represented, 
but it may, by careful examiiuition, ))e dis(;ov(.‘red in the finest 
photographic portraits to a greater or less extent. 
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CHAPTIOR I. 

t 

SKLKCTIOjr OK VAKEU FOR pnoTOCiRAPIUO PURPOSES. 

I t is natural to suppose, that a process winch 
a iicatc fhwnical changes ^-equires inore ‘"'‘V'''' 

Uic selection of the suhstaucc upon whic > 1” ’ ‘ 

togra,,hic clmracter are to he spread. Tins hccomcs tl c • ue 
e^^,lc.lt as we proceed in our cxpcriiuents to pn^ucc ' « ^ 
con.htious of scusitivencAS. As the material, 

is rendeiaid more susceptible of change nmci so. -r ’ ^mfici-s 
greater is the difficulty of pnxluc.ng jKofcctly 1 

and with piper this is.more 

either meLl or glirss plates. Pai-er . J 

and so economicid, tHaUt-Ls «f the hi-st 

the difliculties which s^iid in the way of i s use, as the Ubltt 
on wldch the photographic p«^ 


on wliicii the imotoj^^rapnic piotuxi.. x.. 

Thcprincipid difficulty we have, to contend with 
is.*thh different rates of imbibition which we f “ 

.lifl'erent part.s of the same sheet, 

in its texUire and uiieiiual sizing. This is, to “ /^^ain ex ent 
to be overcome by a very careful examination ol each shp.,t by 
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the light of a lai^i]) or candle at night. By extending the pn])ei 
between the light and the eye, and slowly moving it nj) and 
down, and from left to right, the va^^iations in its textiii*e will })v 
seen by the different quantities of light wliich permeate it; and 
it is always the safest course to reject every" sheet in which any 
inequalities are detected. By day it is more difficult to do this 
than at night, owing to the interference of the reflected with tin* 
transmitted light. It will, however, often happen that piiper 
which has been carefully selected by the above means will imbiln; 
fluids unequally. In all cases where the paper is to be soaked 
in saline solutions, we have another method of discovering thosi* 
sources of annoyance. Having the 'spluiyion in a broad shidlow 
vessel, extend the paper, and gradually draw it over the siirfar;e 
of the fluid, taking care that it is wetted on one side only. A 
few trials will render this j)eT<ectly easy. As the flvid is absorbed, 
any irregularities are detected by the diflcrence of appi'aranei* 
exhibited on the ui^per part, which will, over well-defined spaces, 
remain of a dull- white, whilst other portions will be shining with 
a reflective film of moisture. Where the impoi’tancc of tlii^ us(.* 
to which the pjiper is to be applied, — ^as, for instance, to copjdng 
an (daborate piece of architecture, or foi‘ receiving the portrait 
of an individual — will re])ay a little extra attention, it is I’ccom- 
mended that the paper be tried by this test with pui*e watei-, 
and dried, before it is submitted tc> the salting oi^eration. It 
will be sometimes found that tile paper contains minute fibix'^^of 
thread, arising from the mass of which it is formed not liaving 
l)een reduced to a perfect pulp. Such paper should be rejected, 
and so also should those kinds which ai'e fouml to have many 
brown or black specks, as they matnially interfere with sonu* 
of the processes. Many of the spots in paper are formed b}' 
particles of brass wire which have scj)ai’atod from the machinery 
employed in its manufacture, or they may be fragments of buttons 
derived from the rags, and minutely divided in pulping. Some 
specimens of paper have an artificial substance given to them by 
sulphate bf lime (plaster of Paris) ; but, as these are generally 
the cheaj)er kinds of demy, they are to be avoided by purchasing 
the better sorts. The plaster can be detected by fusing a sheet 
of the paper and examining the quantity of ash. Pui’e paper 
leaves less than I per cent, of effi. Tf^plaster i;; present the ash 
will be much more considerable : the increase of weight is, liov'^- 
ever, sometimes due to kaolin. Ho. really sensitive photographic 
paper can be prepared when suljdiate of lime is present ; and it 
has the singular property of reversing the action of the lodidi^s 
on the darkened chloride of silver, producing a negative in tht> 
place of a positive photograph. It is the custom for paper-makers 
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to iix tli(‘ir iiaiiH'S and tlio date <ni oiio loaf of tlu' shoot of ^v]•itiniJJ 
])a]K'}’. It is \viso to i*oj(‘ct this loaf, or to sol(‘ot ])a}u‘r Avhioh is 
]iot so niarkod, as in iiianv of tho idiotoi^raphit^ p!-o(*oss(‘s whioh 
Avill ])(• d(‘soril)(‘d, th(^S(^ inarms art* brought ont in jnost ann(»viiii; 
distiu(^tin‘ss. Froi^ tho various kinds of si zo whioh tho inanu- 
fat^turors nso in their papers, it wjjl bo found that constantly 
varyinf^ ofh'ots will arise. A yoll-sizod pa])cr is by no moans 
o])jootionab1o ^ on the contrary, orguiic combinations exalt the 
dai*kening jn'oiKuIv of the nitratt^ and chloride of silvt'r. Ihit 
nidoNS we a7-(' careful always to use th(‘ same variety of ])apei‘ 
for the same puipose, we shfill bo much ])t‘rpl(‘X«‘d by tln^ con- 
stantly vaiyi!i,;L,^ results whw‘h^vv(‘ shall obtain. No doubt, with 
t iir Milvancin*^ iniportabee of the art, th(‘ (hanand for paj>er for 
])hoi-oyra])hic jniiposc^s will increase ; manufacturers will tlnai 
tind it worth the necessary can* to^ ])re])ai-e ])a]»er a,ii'r(‘oal)ly to 
th«‘ dir(‘ctions of sciiaitific nnm. Sevt^ral of onr papt‘i'-mak(‘rs 
ai(‘ now paying much attention to the j)i‘(‘])aration of photo- 
;:’ra])hiit pa.])er, and an* consid<‘rably im]n’ov ini^ it. J havt; bemi 
most obliijfiniL^ly fuiTiisluMl hy Air. Sandford, of tern ostia* Ilow, 
with sp 'cimeus of a yi*eat variety of Foreitj^n and English ])ii])(a*s, 
and from the care that i^eiitlomaii is btsstow ini^ on this subjiad , 
the most. im])ortant advantai^i's may b<^ (L\p(*ct(‘d. All who d(‘sii'(‘ 
to make a?kyr progress in photography must take' th(‘ mHM'ssary 
()recaiUions, or be (anitent to meet with rejxaitiid tailures. 

The piiotographii? peeuli/iritp‘s of paper mainly d(^])end upon 
th(‘ sizes employed. 'The English papia* manufacturers vi'ry 
<*onimonly employ gelatine, and this in V(‘ry diflerent (conditions, 
rik* Fri'uch, on the contrary, use starel^, and this, fron\ tin* strong 
allinity existing betwiam s|arcli and iodine, a])])(ca,rs to ^lu! bme 
reason why tin* French t)aper is superior for the oalotypic in sianc' 
‘>I its inodili cations. 

Resin soap is larg(dy emjdoyiHl as a sizic. The soaj> is a]>pli(cd 
to the bibulous paper, and then decomposcHl by an acid wat(‘r, 
leaving a, fine film of resin sjiread ujMm the surl*ace, sus(C(i])tibl<c 
nf the liighest polish. 

The following tables will (exhibit the n'sults of an (‘xf(‘nsiv(c 
series of (ixj)eriinent.s, which w(7re undei*takt‘n after tine publitca- 
tmu of Sir J. Hersch^d’s iiy^nmir, On. Ihr. (liHiiuad Action of the 
JioifH oj th,e Solo.r in whicli In* has given a talih; <»f 

results, obtained witli different prejiarations on various kinds of 
paper ; but as he has not established the inlluencac of tlui })a})(‘r, 
exee])t in a fc‘W instances, independent of tine preparation, it be- 
came desirable to do so ; and tine result of several years’ ex- 
perience has })roved the correctness of the conclusions then 
arrived at. 
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In pursuing this inquiry, it was found that the same descrip- 
tion of paper, froin diffijrent manufactiu’ers, gave rise to widely 
different effects ; so that the most .carefully conducted experi- 
ments, several times repeated; have^ only given approximations 
to the truth. The form of experiment was^fo select a number 
of specimens of paper, — prepare them with great care in precisely 
the same manner, and expose tl^em to the same solar influences. 
They were partly covered with a piece of colourless glass, — the 
object of this being to •determine whether under it the action 
was quicker or slower than when exposed uncovered. Sir John 
Herschel has shown that there arc »3me peculiar differences in 
this respect; and 'this ’method offertjd a very correct mode of 
determining the relative eftects. ' 

I. — Facers prepared vAtli Ghloride of Sodium at^l Nitrate of 

Silver. 

Considerable exalting effect. 
Depressing influence. 

Slight exalting effect. 

Changes slowly. 

Slight exalting effect. 

Ditto. 

Very tardy. 

Considerable exalting effect. 

II. — Papers prepared loith Chloride of Barium and Nitrate of 

' •• Silver. 

a. Superfine satin post Slight exalting influence. 

b. Thick wove post Ditto, but stronger. 

c. Superfine demy Similar to a. 

d. Dath drawing card Similar to a. 

e. Thick qjost Considerable exalting influence. 

f Common bank post Similar to a. 

g. Thin post Similar to e. 

h. Tissue paper Results uncertain. • 

III. — Papers prepared with Muriate ^of Jiftmwnia and Nitrate 

* of SilverT^^ 

a. Superfine satin post Strong exalting influence. 

h. Thick wove post Results uncertain — dependent on 

^ the size employed. 

c. Superfine demy Slight exalting eff’ect. 

d. Bath drawing card Results uncertain. 


a. Superfine satin post 

h. Thick wove post 

6*. Superfine demy 

d. Bath drawing card. . 

e. Thick post 

f Common bank i)Ost . 

ij. Thinjjost 

h. Tissue paper 
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e. Tliick post Results iiiicertaiu. 

f. Comnion bauk post Very slow. 

<j. Tliin post Ditto. 

h. Tissue i»aper Strong exalting iullueiic(‘,. 

IV. — Pcijyers ’preimred vAth Iodide or Bromide of Potassium and 
Nitrate if /Silver, 

a. Supei’fiiie satin post Darkens slowly. 

h. Tliick wove j^ost Results uncertain. 

r. Suiierfiiie Demy Strong exalting influence. 

d. Bath DraAvdng card.. ‘Very slowly changes. 

e. Thick post * Depimsing influence. 

f (Jommon bank post Slight exalting ellect. 

g. Thin i>o^;^, Ditt«. 

h. Tissue paper Results uncertain. 

Unsized paper has been rcconimeiided by some, but in no in- 
stance have I found it to answer so well as paj»er u hich has lietui 
sized. The principal thing to be attmided to in preparing sensi- 
ti\ e sheets — according to my expei-ie net*, extended over a pt'riod 
of ten years, although it is o]>][)osed to the views t>f sonu* young 
but able photographers — is to prevent, as fa i* as it is possible, tin* 
absor]>ti(.u of the solutions iut > the body of the pa}KT — tin* 
matei'ials should be retained as much as j>ossible upon the very 
surface. Therefore the superficial roughiu^ss of unsized sheets, 
and the depth of the imbibitions, a re ^serious ob jectfons to their 
ust*. It must not, howev^*, be forgotten, that thc'se C)hjeet1ons 
ap])ly in theij' force only to the silver ])reparations j in sume 
luodifieations of tlui ja'oeesses, with the bichi’oniate of })oTasli, 
tlie coiumon ])ibulous pa]>er, used for filtming li<juids, has been 
found to answer remarkably well, on account of the facility^ with 
which it absoi’bs any size or varnish. 

. Great annoyance often arises from the rajutl discolouration of 
tlie more sensitive kinds of j»hotogra])hic drawing pape^h, inde- 
pendent of the action V)f light, which appears to arise from the 
action of the nitrate.of sil,y er,on the organic niattt‘rs of tlie size. 
Unsized paper is, less liul*^e*to this change. If w'e spn.*ad a pure 
eliloride of silver over .the pa]jer, it may be kept for any length 
of time without any change of its whiteness taking jdace in tlie 
darkj* Wash it over with a solution of nitrate of silvei% and, 
liarticularly if the pa];>er is much sized, a \;ery rajiid change of 
c<»lour will take })lace, how'cver carefully w(i may screen it from 
the light. From tins it is evident that the organic matter of 
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the size is the priiici])al cause of the sj)oiitaTieous darkeuiug of 
photograpliic papers prepare<l with tlie salts of silver. 

The most curious part of the wh^'^le matter, is, that iu many 
cases this chaug(‘. is carried on ‘to such aii extent that a revival 
of metallic silver takes place, to all ap])eara)fWe.m opposition to 
the forego of aHiiiity. This is very difficult to deal with. T can 
only view it in this light — th(i nitiic acid lihemtes a quantity oi 
carbonaceous matter from tl#e pajxa*^ which, acting ,hy a function 
j^eculiarJy its own, will at certain temperatui'es elfect the revival 
of gold and silver, as ja’ova^d by Count llnmford’s experiments. 

Having ]>e(‘n informed that th(i pa*{)(aMnakers ai-e in th(‘. habit 
of bleaching their j)apers with sulphur ancl sulphit(\s, T ha,ve. sub- 
mitted a consideral)le quantity of the tirowned ])a,})ers to careful 
examination. Iji all cases where the pa])er, covered with chloride 
of sih’cr, has suddenly blaclwied., J have detecte(]p^ the ])resen(^(‘ 
of sulphur. Consequ entity when the darkening goes on rapidly, 
and terminates in blackm‘ss, we may, 1 think, corrc^ctly attribut e 
it to the formation of a sulphurt't of silver. 

It is, howevei*, certain that tlu^ slow action of organic mattei 
is sufficient, under ceitain circumstances, to set iq) a chomical 
change, which, once started, ])rogr(‘SS(‘s slowly, but certainly, 
until the compound is i-educed to its most simple form. 

China clay— — has of late y(jai*s been much used by the 
paper inanufactuixa-s, for th(‘ double ^)ur])ose of giving weight to 
the paper, and of enabling thi^m t(’> produce a smooth suifac’ 
upon all the hner varieti(is of ])a]HT ; such as the enamelhHl satl' 
post. This compound of alumina and silica would not, if tho 
finest varieties of clay were em])h)yed, he lik(;ly to do much mi> 
chiel in' the papers used for photog|"a])hy ; hut the hvss pure, 
varieties of the Cornisli clay ar(^ (an ployed, and this eoinniouly 
contains the oxides of iron and othei’ metals in a state of very 
fine division ; and these, wh(a’(^ thiy conuj to the surface, forui 
little centres of action, from which daik cij’cles spii^ad in ratber 
a curious manner. Thin pajiers have been tried, and many 
Viirioties would answer exceedingly well, hut that nearly al: 
kinds are found penetratcid with small holes, which, though oi 
minute dimensions, suffer light to pass frbely, and consequently 
produce a spottiness on the resultii^ pmture* Sir John Herschcl 
found that this evil could be remedkul by fastening two pieci's 
of such paper together; but this method is troublesome and urr 
certain. 

Eeturning to the consideration of siza in th(i papei’, the abov( - 
named authority — ^who employed the lead salts in some of his 
photographic processes — has the following remarks : — 

‘The paper with a basis of lead turns yellow by keeping 
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the* (lark^ and the tint gc>(^s cm gi’adually dec'Heiiing to a dark 
But what is very |siugular, this change is iK>t (‘«pial]y 
i a})id u])oii all kinds of pa}K*‘ — a difiereiiee dt‘})ending, no douht, 
on the size employed; \vhic*h, it may lu^ observed onee for 

all, is of the utmost mfluence in all photographic* ])roe(‘sses. J u oik' 
Mnt of pa])cT (known ])y tin* name iA' bine irorc jmst) it is instan- 
taneous, taking place the monmnt tlie nitrate* (if abundant) is 
a,])j)lied. AnJl ^a't I find this 2)a]KT to resist diseolourat ion, i)y 
kee2)ing, bettc*r than aii}^ other, whem the mordant base is silver 
instead <‘f lead. Oti the other haml, a ])ji]ht of that kind called 
s/Hoolb dantj, rcmclereel scai^itiye by a combination of h*a.d and 
si]\t‘r, was found to ?tc([idrc% by long kee]>ing, a lead or slate 
colour, which increase's to such a eh'greiej as might be* su})]u)sc‘el to 
reiidei* it use'h'ss. Yet, in this state*, when it is im])rc*sscel with 
a pbotograj.liiT* image, the jiroce'ss of fixing with hyposul])liite e)f 
soda ck'stroys this cxdfjur cemi]>h‘te‘ly, h'avingthe* ground as whiter 
MS when first ])re‘]iare‘d. Tliis tbitunate* rc'storatiou, howeve*r, 
de>e!S ne)t take plaeu.* wliem the j)a}»e*r has be'e'ii hrotf^ued as ahe)\'e 
des<.*rbed. Some e)f the muriatic salts *alse> are* menx* a.j»t te) 
indii(*e this el i seed on ration than others, es^M'cially those^ with the^ 
e'arthy base's.”; 

Jt vill be evidc'ut fre)m the,*se rcmiarks that it ise)f the* utme)st 
im]K)rtance^ te) sgcure a 2 >iip<T which shall be as C'lie'mieailly pure 
as j)ossible. Exjuaiemee law proved that rc*crently-manufaeituj*e‘d 
pajjer eloes not answer eejually wc*ll with tliat whiedi has be*e*n 
maele for a year e)r two. Tt has be‘em thought by many that ihis 
was a,n unfouneleel statement, butit«lsnot so ; auel? the cause's 
operating to the^ im[)roverae*nt of ])a|)er by age* are e*vid(!*it. iThe 
organic matte*!* of the sizc^ is liable to a S2)ontane;e>us ediaiige* : 
this gocis tm for a considerable* time*, but at length the 2>roeess 
beeemie-s so exeeeeliugly slow' that it may, for all practie^al 
pe)ses, be said virtually te> rest. I^iptu* cdiange.*s its erol<»ur ])y 
keeping from this cause, and I have fbunel that suerh as 1 havej 
.^electcal from the shop-worn stocks cf stationers has been.ge‘ne‘,i*ally 
su 2 )eu*ior to that which has bc^eu moie recently inanufactureMh# 

VSelect, therefore, paper of a uniform te>xture, fri'c from s2)ots, 
and of ^*qual transijarency, choo.sing the e)]elest i*atlie*i* tlian the/ 
newest varieties.) * * . 

IWhere the 2 Jrncess is highly sensitive for which the j)a2)er is 
desired, it is im2ooi*tant to treat it in the following manner : — 
Having shallow dish sufficiently large to receive the slicets f>f 
pa2->er without in any way crunqding them, it is to la* filled wdth 
^’el•y clear filtered w^ater, to which a sullicient <|uantity of nitric 
acid has been added to make it slightly soiu*lo the taste. Taking 
a sheet of jjaper, it should be laid on a 2>orcelain slab, and s2.'t;:**ged 



182 


PRACTICE OF PHOTOGRAPHY. 


witli clean water on both sides, after which it sliould be placed 
in the acidulated w^ater, and allowcj.d to remain in it for sevorai 
hours. Too many sheets should not bo jdaced in the vessel at 
the same time. After a time tlH*y .should be removed in mass, 
placed on the slab, and left for half an hourundei* gently flowing 
water, — this removes all the acid, mid all those metallic and 
earthy matters which it luj-s removed from the paper. After 
this it is to be dried, and.it is theipfit f(U* jdiotogrhphic use..^ 
This chapter has been deemed unnecessarily long; but, upon 
renewing many of the experiments, have bc^conie so convinciHl 
of its importance in all particulars, that I could not induce my- 
self to curtail it. All who aim !it excellence in photogra])hy 
should repeat the experintenis and closely observe tlie results. 



CHAPTER TI. 


ON THE APPARATUS NECESSAltv FOR THE FIRST PRACTICE OF PHO- 
TOGRAPHY ON PAPER. 

The ino.st simple meJliocPoli M)taiiiiug sim-piotures, is that of 
]>lacing the object to be copied on a sheet of preixarcd pajier, 
]iressing it close by a piece of glass, and exposing the armiige- 
inent to sunjfhine; all the parts «x))osed darken, while those 
covered are protected from change, the resulting picture being 
V'hite upon a dark ground. 

It should be here stat(‘d, once for all, that such ])ictures, how- 
soever obtained, are called npgative phofographs ; and tho.se 
which have their lights and shadow's coirect as in nature — dark 
u])on a light ground, are positive photographs. 

The accompanying w'oodcut, Fig. 36, rejwosents a 7iegative 
copy of a currant leaf, and Fig. 37, the positive copy obtained 
from it. / 



36 . ^ 7 . 


If a copy is made by means of the camera, of any illuminate<l 
“bject, the picture bemg jn^oduced by the darkening of a wliite 
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or yellow paper, will be evident that the liiglitjst lights will lu* 
represented as dark j)ortions, and the shadows as liglits. Thus 
we obtain a netjatlvc imatja. The femahi figure in the adjoining 
woodcut, Fig. il8, is co[>ied from a calotype ne<jaitve p(»rtrait ; and 
this negative bcuiig us(^d by superposition oh anothei* prepared 
})iece of paper, jiniduees a in which the lights and shades 
are natural, as in the seconcj figfire, Fig. oil. 



3b. oif. 


Let us commcaiee b}^ su})})osing the experimenbilist to be su])- 
plied with ])aper prej)ared by some one ' acquainted with th(‘ 
manipulation, and that he is now to observe for the first time 
the effects produced. ' » 

For the }a*oductiou of idiotographic di-awings, it is necessary 
to be provided with a copying frame and glass, the most eouve- 
iiient size for which, is something larger than a single le/if ot 
(piarto post writing paper. The glass must be of such a thick- 
ness as to resist some considerable ja-essure, and it sliouhl be 
selected as colourless as possible, great care being taken to avoid 
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.-u<‘h glasses as have a tint yellow or red, tlicso colours pre- 
\ <Mitiiig the periiieatiou of a large proportion of the most eth- 
l icnt rays. Figiu-es 40 and 4 u rejavseiit such a frame in its most. 
-iiii))le form ; th(‘ first showing it in front, as it is employed in 
raking a copy of leav(‘s, and the other tlie hack, with its pii‘ee 
<»f stout tinned iron, or board, which ^)resses on a cusliion, S(‘ciir- 
ing the close contact of the ])apfM* with (*vcry part of th(‘ ob- 
jt‘ct to be copied, and its biuss ])ar,’ w;hich, when prcsse<l into 
angular a])eHures in th(i sides of tlie frame, gives the i-ecpiired 
|>iv-^un‘ to the ])a])er. To c<»l>y leaves wt* procaHul thus : — 




Having placed the frame face downwards, cartTully lay out on 
ilie glass, the ol)ject to b(‘ A)j)ied, on which })lac(‘ the photo- 
gra])ljic j)aper very smoothly.* 

Then co\ (u* this with the cushirm, 
v. hieh may be either of fianitel 
or velvet, fix the metal back, ^ 

■ Old adjust it by the bar, iftitil ^ 

<‘\orv ])art of the object .and 
J'uper ai-e in the closest contact. 

1 or all or<linary us(‘s, this fnime 
.iiisw(‘i’s exceedingly wtdl ; but a ^ 
more convenient jn’essure frame ^ 

coustiucted in the manner 
i' presented by Fig. 42 . This 
'‘•aitaiiis two bars, one of them * 
movable, and botli ofHheiir may be fi.xed in any rc^piired [>081- 
tion by binding screws. 

In arranging botanicAl specimens, the und(T surface of the 
h aves .sliouid be next the glass, their upper and smooth suifjux* 
in eonfact wutli the pajier. Although very beautiful copies may 
be taki'U of dried sj)ecinu*iis, they hi-ar no comj)arison with those 
IroiJi fiesh-gatluu'CHl leaves or ivciuitly collected jdants, gf which, 
'v:lh the most delicate gradations of shades, tlie veins of the 
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leaves, and the down clothing the stems, are exhibited with in> 
comparable fidelity. In the event jf^f the plant having any thick 
roots or buds, it will be best t,o divide them with a sharp kiiifi . 
for the purpose of equalizing the thickness in all pail^s, and in- 
suring close contact. , 

Engravings arc to be pMced with their faces to the prepared 
side of the photographic^ paJ)eT-, laid very smoothly on tlie 
glass, and then with the cushion and back plessed into tin* 
closest contact possible: the least difference in the contact, by 
permitting dispersion, occasions a floudiness and want of shai ] i- 
ness in the photogi*aph. 

Of course a copy of anything' ta^en. by means of the ra} f 
which have passed through it, must present all the defects as 
well as all the beauties of the article, whatever it may be. 
Thus, in copying a print, \fe have, besides the diites of the en- 
graving, all the imperfections of the paper: Tliis renders it 
necessary tliat those engravings should be selected which are 
on tolerably perfect paper. If the preservation of the engraving 
is not a matter of much moment, by washing it over the bade 
with a varnish of Canada balsam and sj)irits of turpentine, it 
rendered highly transparcnt, and the resulting impression it' 
much improved. Care must, however, be taken to use the vai - 
nish very thin, that it may not impart any yellow tinge to tlu 
paper. An exposure of a few minutes, only is sufficient to 
produce strong and faithful cof)ies during sunshine ; but in dif- 
fused daylight a longer period is necessjxiy. 

Some kind of copying; frame is an indispensable requisite to 
.tll^3 pl^otograpiier : it is used for copying all objects by trans- 
mission, and for multiplying the cA-iginal pictures obtained by 
means of the camera o})Scura from nature : it is, indeed, tin* 
printing-press of the artist. Some prefer two plates of stout 
plate-glass pressed very closely togethci* with clamps and sere vs : 
but, as the intention is to bring the object to be copied and tin 
sensitive paper into the closest possible contact, numerous nn‘- 
chanipal contrivances will suggest themselves for this purpose t * 
the ingenious. 

A great number of experiments should be made with tin 
copying frame before there is an^^ attempt at using the carneru 
ohscura. * ' 

The Camera Obscura, or Dark Chamber, was the invention oi 
Baptista Porta, of Padua. Its principle will be best under- 
stood by the very simple experiment of darkening a rdom by 
closing the window-shutters and admitting a pencil of light 
through ta small hole in them. If a piece of paper is held at a 
little, distance from this hole, the figui-es of external objects will 



’apparatus necessary for photography on paper. 187 


seen delineated upon it; and,hy puking a siffalllens over the 
liolo, they are rendered muc^Y more evident, from the condensa- 
tioii of the rays by the s]dierical glass. 

If, instead of a darkened room, we substitute a darkened box 
(Fig. 43), the same effect will be seen. Suppose, in tlie first 
]ylac(i, the box to be without the lens, the rays would pass from 
1 ;i«- ('xternal arrow in nearly right lines through the oj^eiiing, 
Tvfracted only in passing the^solid edges of the hole, and form 
uu image on the back of the dark ])ox. The lens refracts the 
v:iy> still more, and a smalhii*, but a more perfectly defined pi(s 
+ • ire, is the result. . . 



As in the phenomena of vj^sion, so in the camera obscura, the 
image is produced by the radiations proceeding from the external 
object; and as these radiations progi*ess from various parts, more 
Jt'ss illuminated, so arc the high lights, the middle tints and 
>]iinIows, most beautifully preserved lin the leiiticnJar imag(‘. 
Tbe ooloui’s, also, being in the first instance the effect oj soym 
pbvsieal m< ‘dification of the* primary cause, are repeated under 
the same* influence ; ami the definition, the colour, and soft gni- 
•lation of light and shadow, are so jieifect, tliat few more lieauti- 
tul ( »] »tieal effects can be exhibited than tlioseof the cam era obscura. 

a.s every i-ay of light producing the coloured image i.s 
Je’couipanied by the chemical principle actinism^ and its this is 
regulated in action by the Inmiiious inti^nsity of the rays, the 
iiiost luminous {j/ellov:>) producing the least elieniical effect, while 
tbi> inci-i ases with the diminishing ilhiminfdltKj jiower of tin* 
enlouTvd rays of the radiating source, we hav^e the impression 
otb*u opjK)sed, in 'its relations of light ami shade, to the colours 
“t the o1>ject we would cojjy. Hv refernng to the frontisj)iece 
t“ tJie^]>resont volume, the effects ja-od net ‘d by copying a coloured 
image ^vill be seen. The yellows, reds, and those colours usually 
regarded as lights, are copied as shadows : hehce the importance 
of attention to the colours of the di-es.s, when a portrait is to be 
taken by any photogi'aphic j>rocess. 
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In the ordiriaVy carueras used by artists fur sketching, a niii 
rur is introduced, which throws thp image oji a semitrajispareiit 
table. f 

Fig. 44 is a .section of one form of sucli an instrument o n 
reprc.senis the })ox, in one (‘iid of wliich is tix(jfl tlie lens }>, 
Th(^ lenticular image falls on^the niiiror r, ])laced at such an 
angle that it is ix'.flected lUi tlui ])lat(^ of ground-glass d. 
a scretm to j)revcnt the overpowering influence of daylight, 
whi(^h would rcaider tlu‘. ])icture almost invisil)le. This foiMii ot 
the aj)j)aratus, though very interesUhig as a })hilos(>])hical toy, am] 

extremely useful to 
the artist, is by iio 
means fitt(^d foi* pho- 
tographic pUl‘pOS(‘S. 
The Vadiations from 
external obj ects su Ifer 
consi (Uu'abl e d i mi n u - 
tion ofchemical powri 
in penetrating tla* 
lens, and the refl(‘< - 
tion from tlie rriin\)r 
so far i-educes its in- 
tensity, that its action on j)hotogra.phic agents is slow. To obviate 
the objection of the ix'llected ipiage, it is only lU'cessary to place 
the photographic paper in the place of the mirror, but not in an 
angular }»osition. 

A great varii'ty of there instruments have been introduced ti- 
th^^ notice of students of the art, many of them so unnecessaT’ily 
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exjumsivc that they are beyond the reach of the humble amat (Mir. 

It is conceived that a few examples of mechanical contrivances 
by which the instrument is rendered poi'table, and in all res]K‘ct> 
convenient will not be out of jdace. Fig. 45 rejiresents one box 
sliding within the* other for the i>urpose of adjusting the Ibciis. 
the lens being fitted into a bifiss tube, whicdi screws into tlic 
front, of the camera. The woodcut (Fig. 4G) is but one b(>x. 
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tlif lolis fittt'd into Olio lu-ass tube slidiiiic in nnotlier, lik(‘ 

;i tol('S(*o]H‘ tube, tlK‘. movable paii:. bt'ing adjusted bv :i serew 
a!id rack. The nioutb of tli(‘ t)ibe is eontractiid, 
hv Avbieb any adventitious radiaticfns ari‘ o)>- 
>ti uct(Ml, and a lu’ass shade is adjusted to elosc* 
ihr (»]>(aiin^ if i‘e(|uired ; the 2 >a])(T is ])lae<*d 
in a ease litttd witli a ,i^lass front, jvs in Fii^. 47, 
and a shutter, ^>y wliieli it is^protee.(*d fi*oni 
iho linht until tli(‘ moment it is re<]uiK‘d to 
t.lii iw th(‘ imag(‘ u])on it. 

In (In' lirst editbni (»f thi.^ work, a form of 
• was deseribed, wine.h*])o;^s(‘Ss<‘s tlu' ad- 

^ int;j‘ 4 (‘s < tf extreim‘. ehea])mv>s, amlof beinuf in 
in<*M i‘(‘:'p(‘ets convcMiicait. Ft is, th(‘refor(‘, Inae 
di‘MTili(‘d in tln^ language' I em]»lovt‘d in 1811 ; — 

A phol<»gra])lLii^ hais should jMissess. aeeording to Sir Jolm 
1 1 ''l*•'ehel. fhr f/f n.r qiKflifi/’s (>/ ft flaf ji hL ft ahurp j'ortiiffti.ijrvftt 

! i.rJ f tfifi itf'fJic nxifftl i'ftif.itud (( pf.rj'n'l ftcjf roinatlfif jj.^^ 4’hi‘re 
'an he no doubt but tluist* qualilieations are viay essential, — 
(Ilf two fast jiartieularly an‘ indispensabh*, and there is hut one 
’hjfetii.ii to tlie lattt‘r. We eaii only produ(*(‘ jHafeet. aehi'onia- 
(ifity by a eondunation of glasses, and expei'iinents prove that 
h;. ineieasiiig th(‘ tlii(tkn(‘ss ot‘ tin* obj(;et-glass,'*and the nundier 
"I i‘efl<*eti ?ig and refracting sur/iiees, wa* interrupt a (^onsidianhh* 
l"'rti()n {»f actinism, and e<»ns<‘<piei.’«t}y \v<*ak<‘n tin* action on tin* 
]»lj<>tngraj»hic material, whati'vm* it may b<*; but our ojdicians 
h i\(* su(a*eed(‘d to a- gr('at (*xt<‘iit in ov(‘r(^oming this (lillieultv. 

f may, to a considerable degree*, g(*t rfd of the defects ai'ising 
hoiii clirumaiic disp«*rsion, wdjhout having recourse to a (‘tunht 
nation of glasses of diile*reiit i*<'fracting powers. 1 long usi‘d mv- 


a 


^'•Ik and constructed for others, a camera obscura wlii cl i answered 
^vell. w'itli a iion-aclii*omatie lens. Fig. 48 o re^irescmts tin; aper- 

riif recent exjierimeuts of the Kev. Mr. Stokes most fully confinu tln.s view. 
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ture of the lens ; i i', a box sliding into an outer case, h h ' ; k 
a third division, containing a gimind glass at the back, and a 
door which can be raised or lowerfed by the screw the whole 
fitting into the frame h h/. * 

Figure 49 is a section of the camera, a is a lens of aperisco- 
pic fonn, whose radii of curvature arc in the proportion of to 1 . 



This meniscus is jJaced with its convex surface towin-ds tlie 
l>hiue of re]U’eseutatioii, and with its concavity towards tlie 
object. 

Tlie apertiire of the lens itself* is made largo, but the ]>on(*il 
ot rays admitted is limitt'd by^a diaphragm, or stop, constructe<l 
as in the figure at between it and the plane of represt‘ntation, 
at about one-tenth ol the focal length from tlie lens. J >y this 
arrangement objects are*' represented with considerable distiiict- 




ness oviT evaivy part of the field, but little 
difference being observable between the 
edges and the centre, c is the }»latc of 
ground glass at the back, wliich serves to 
adjust the focus hy, and also to lay the 
]>hotogmphic }>aper on, when we desin^ to 
copy any object ; a door to shut off the 
light from the i)a])er or plate until the 
moment ^ve desire’ to expose it 4o luminous 
agency. Fig.,/)0 represents this screen or 
door more jvrfectly, in^the act of falling ; 
c is a door at thed)ack, through wdiicli the 
])icture formed on tlio opacpie glass is examined a pin, keeping 
the door, d^ in its place. 

The following figures (Figs. 51, 52, 53) represent a more i'>er- 
feet arrangement. Its conveniences are tlu)st‘ of folding, and 
tlnis j)acking into a very small compass, for tlie convenience of 
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ti’av(*llers. It is, however, only adapted for viejvs, and not for 
jjortraits. ^ 

With tlie camera ohscnra properly arranged, and the copying 
frame, the photographic student av^io coniines his fittention to 
the ])rocesses on paper 
lias nearly all he re- 
(piircs. For the con- 
venitmce of ad^^usting 
the instrument to dif- 
ferent heights, and to 
(lillei’ent angles of ele- 
vation, trij)od stands 
are convenient, Imt 
not altogetlier indis- 
[u'lisahle. Tlnjy are 
made in sever.d ways; 




52 . 5 ; 5 . 

tile two figures, ol and oo, representing those which apj'<t‘{ir 
l^est adapted to the use of the traveller. The arraiigtamait of 
eompouml legs shown in Fig. ol insures greater sti'adijiess tlian 
the other; but the range of movement in Fig. do gives it sonu* 
advantages. 

Beyond these things, a few dishes, such us are rejiresehted in 
Fig. oG, A a; and a frame n, u[)oii which a photogra]>h can he 
placed for the pur])Ose l>f being washed, are tlu^ only things 
retpiired for the practice of ^)botogi-aphy, exet‘]>t those pieties <d‘ 
upparatiLS which, \;elonging to si)ccial proct‘sses, will he found 
<leseri])ed in the chapters Uevoted to them. Tht‘ (»hjt*et has ijeen 
ill tliis chapter to enumerate those only whicli are nece^sary fi)r 
an amateur to make his rudimentary exi>eriments. 

j\Iy o])ject in describing this camera is to <;nahle the }'ouTig 
])hotogmpher to pursue liis earlier .studie.-, without having to in- 
ciu’ the cost of a perfect lens. An inferior, and c<msc<picntiy 







CHAPTER Til. 


ON THE MODES OF MANIPULATION ADOPTED IN THE PEEPAllATION 
OF SKN^TIVE PAPEliS. 


The only apparatus r(i(|uiia^l l>y tlie ])liot()_i;rapliic aitist for 
]»niparatioii (►! his j»a])cTs, an* — soimi vt‘iy soft s])oiig(‘ hrushos 
jirid larger caniol hair poufils (no iiiTlal should ho (‘in])loyod in 
iriountiiii^ tlio hj’iislu's, as it <l(‘<-oui[»os(‘s llio salts), a 'widt* 

sliallow vessel eajuihh^ of roeoivinj^ the slu'i't whhout folds, a 
few suKudh planed hoards, sullieitMitly largt^ to sti'oteh the pajK'r 
upon, and a ])ore(‘lain ov glass slah. lie must su])])ly himsdf 
with a (juantity of good vrhitc hlotting-]>ajH‘r, and si.Aoral pieoes 
of soft limui or (cotton eloth ; a hox of ])ins; a glass rod or two ; 
SOUK* jioroelaiu capsules; and some heak(T glasses, graduated 
iiieasiires, setdus, and weights. 


Section T. — Nitrate of Silver. 

# 

The most sim])le kind o? photographic j»a])er which is pn^- 
j>ai'ed with the silver salts is that washed with the iiit]*afe of 
silver only; and for many purjioses it answers well, ]>articularly 
for copying lace or feathers; and it lias this advantage over 
every otlicr kind, that it is perfectly lixed hy well soaking in 
warm water, free from chloride of sodium. 

The best proportions in which this salt can he used an* (JO gr.s. 
of it dissolved in a fluid ounce of distilled water. Care juust he 
takem to ujilily it ecjually, with a (juick hut steady iiiotion o\X‘r 
evtTv jiaH of the pap(?r. It will Imj found tln^ l)(‘st jiraeticie to jiin 
the sht.'et hy its P#ur corners to one of tin* flat boards ahove-men- 
tioned, and then, holding it with the left hand a litth* inclined, to 
sweep thehnish, from the upper outside corner, over the ^shole of 
the sheet, removing it as seldom aS possihh*. The. lines in fig. o7 
will rc'pre.sent the manner in Avhich the hnish sliould he moved 
over the jiajier, commencing at a and ending at h. ()n no ac- 
count must the lines he brushed across, nor must wc atteippt^to 
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cover a spot wlijch has not been wetted, by the application of 
fresh solution to the ])lacc, as it yiM, in darkening, become a 
w(dl defined space of a diflTerent shade from 
the rt‘.st of tJi(‘, sheet. TIk^ only jdan is, 
wlien a sjwice has escaix'd our attention in 
tlie, first washing, to go ove?* tlie vholo 
sheet |with a more dilute solution. It is, 
in(\eed, always tin? safest coia'se to give the 
shec't two washings. 

'I'lie nitrated pa]H'r not Ix'ing very sen- 
sitive; to Inminons ageaay, it is desirabli* 1o 
increa.so its* power. ^ This may be doiu; to 
som(‘ extent hy simple methods. 

T>y soaking the ])a])er iji a solution of 
isinglass or parchment siz(‘., \)r by rubbing it ov(;r with the white 
of egg, and drying ii ])rior to the a])plication of th(‘ sensitive 
wash, it will be; found to )>lack«‘u much moi-t; readily, and assume 
difi’m’eut t()n(‘S of colour, which may be vailed at the taste of the 
o])(‘ratoi’. 

lly dissolving the nitrate of silver in i*octified S2)irits of winty 
inst(;ad of water, W(; i^roduce a. tolerably sensitive nitrated ]in])er, 
which darkens to a, very beautilul chocolate brown; but this 
wash must not lx; ustxl on any sheets ])i’(‘]>ar{xl with isinglass, 
pai’chnuMit, or albumen, as these substances arc coagulatixl by 
alc.ohol, and Avash up forming sVn;aks. 

Tlie nitrate* of silve*r is not sufiici(*ntly siaisitive to (*hange 
readily in ditfus(‘d light ;^couse(pientlv it is unfit for use in tlie 
canu'ra: obscuin, and it is only in strong sunshiiic^that a copy of 
an (aigra\ ing can lx*; tak(‘n in any n>vxlei‘a-te time. ^ 

Ammonio-Nitrate of Silver.— This is an e\c(‘(‘dingly useful 
pre])aration for many ])ur]x)ses. It is jirejiared by adding 
ammonia, to a solution of nitrale of silver: a deep olive preci- 
])itate of oxide of silv<‘r takes ])lace; mon* ammonia should then 
lx; added, drop by dro}), until this ])rt*ci]»itato is rcdissolved, 
great care being tak(‘n that no more ainnnniia is added than 
is lu'ccssary to efiect a, perfect solution of the oxide of silver. 
This solution is more sensitive than the nitrate, and Inay be us(‘d 
with advantage I’or cojiying by supej-2*o.sitic«i; but it is not fittt*d 
for the camera ohscui’a. * 


a 



Section II. — Chloride of Silver. 

Til is is one of the most imp<u*tant salts employed in jdioto- 
gra]>hy ; it therefore demands esjiecial attention. 

Muriated Papers, as they arc termed, are formed by jaoducing 
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a of silvor on thoir surface, l>y washing tlie pa]>er witli 

the solution of chloride of scfdium [ninriate o/s(Kl(r), or any other 
eldoridcj and when the pa]>er is dry, vdth a solutit)n of nitratti 
of silver. 

It is a very instructive ])ractice to ]M'e])aro small (juaiditii's of 
solutions of comnioii salt aiidnitratef^'silvei-of dilleriuit streui;ths, 
to (‘ovi'i’ slips of ])a]>or with them in. vai-ions ways, and tln-n to 
(‘Xpose them aUo^ether tothe*«ime radiations. A eiirious vari(‘ty 
ill th(‘ (lei^i'oes of smisihility, and in tlu' inUmsity of eohmr, v ill 
be (h'teettMl, showing tlie im])ortanee of a viny close attiaitiun to 
pro])ortioiis, and also to tluAnode of manijinlatin^. 

A knuwledite of ilu‘^^(^ ]»r(.4im!nary hut important juants havinu; 
br(‘n obtaiiK'd, the ])i’e]>ar;ition ol tln* ])a])er sliould Im' procc'c'dtal 
with ; and the follovinit method is reemmneiHh*!! : — 

d'a-kim^ sonu' flat deal boards, ju'^tei'tly clean, jiin n])on tbem, 
]»v theii* louj’ era-ners, th(‘ ])a])ei‘ to l)t‘ ]a'(‘))an‘il ; obseiw ini^ the 
two sid(*s of tlu* papei’, ami si‘h‘e(init that side to I’eeeivi* the ja*e- 
])arat ion which ]a'('sents t he hanh‘st and most nnitbrm surface, 
ddien. di]>]anuf one of tin* sjHaii:*(‘ brushes into I hi' solution of 
chloridi* of sodium, a sutlieient ipiantity is taken nj» by it to 
nioi, ten the surfaei* of th(‘ ]>ap<‘r without any hard I'ubbiiii:;; 
and tills is to 1 m‘ ap[>lied witli ^reat ixyulai ity. dlie itapm's la‘in;L( 
•‘sailed,'" ar(^ allow'CMl to diy. A ^reat number ot* these may be 
prt‘])!iJ\‘d at a tiims and ki'jit in a jiorllblio ibr use. d’o riaaler 
these s(‘usitiv(^, the ]>a])ers 1»eiiio**piiint‘d on the boards, or eare- 
fnlly laid upon folds of white blottini; ])a]>(‘r, are to lu^ washed 
oM‘i‘ wdih the niti'ate of silvej*, appli(‘<i )>y means of a (^aitiel hair 
j)eiH‘il, obst'rvini^ tlie instructions jiri'vioiisly oiveii as to the 
method of moviuii[ the hriifli upon the ]iaj»e.r. After Hh' lirst 
waish is aj)])1i(id, tin* ]>api‘r is to be driial, and tliiMi subjeetial 
to it second a]iplication of th(^ silvm* solntion. d'lins prepared, 
it will be sulHciently sensitive for all ]>urpos(‘H of eopyin;^^ by 
a]>plieation. The siarond wash is aj>])lied foi* tln.‘ pmposi* ot 
insuring an excess of the nitrate- of silvm- in comliination, m', 
nn )re ] in > jici’ly speak i i ig, 
ntlxrd wdth the chloride. 

]\ri’. (Joxipcr, Avith a view 
to tlie production of a*uni- • * 

form jiajier, reei^m mends 
tliatit- 1 h‘ sofdrd for a con- 
sid(‘ral)h‘ hmgth of time in 
thc‘ saline wash, and, after 
it is dried, that the sliect 
sliouhl be di])jir,d into tlie silver solution ; wliih^ tlui opi'rator 
moves over its surface a glass rod held in two heiit pieci.-s of glass, 
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as in fig. 58 ; tliQ object of wliicb is to remove the small air- 
bubbles forming on the surface of ^he paper, which protect it 
from the action of the fluid. This process, however well it may 
answer in preparing i)aper for co])ying engravings, will not yield 
paper sufficiently sensitive for caraem piirposes; and it is objec- 
tionable on the score of economy, as a larger quantity of the silver 
solution is required to deco:ppose the common salt than in the 
process previously descril>ed. „ 

The young photogra])her would find it interesting to study the 
more striking peculiarities of a few of the preliminary washes, 
such, indeed, as those noticed in thd scientific division. It will 
be found that neaily every variety of paper exposed to the full 
action of the solar beams wnll piiss / through various shades of 
bi'own, and become at last of a deep olive colour: it must there- 
fore be understood that the?- process of dajkcaiing is in all eases 
stopped short of this j)oint. lleniend)ering this, it will be f(.)und 
that very peculiar and often beautiful tints are produced by the 
chloride of barium, the hydro-chloride of ammonia, and some 
of the organic acids. 

Papers pr('])aied with the chloride of sodium have, however, 
been more extensively used than any others for 2 )ositive pic- 
tures, oAving to the ease; with Avhich this material is always to be 
j)rocured ; and for most parj)Oses it answei’s as well as any other, 
but it does not produce the most sensitiA'e ]>hotographic surface. 

The ju’oportions in Avhich this salt has been used are cxcc^ed- 
ingly vai'ious ; in gemTal, the solutions have Ixu^n made too strong ; 
but several chemists have recommended washes that are as much 
too weak. For diifiu'ent uses, soluti(n)s of various (pialitics should 
be employiHl. It will be found avcV in pi*actice to ke(‘p j)ap{U‘S 
of three ordei-s of seiisitivviiess pi*tq>aiH‘d ; tlie ])roportions of salt 
and silver for each being as f)ll<)ws. — 

A ])aj)er may be ])re]>ared Avith the chlorhle as follows : — 

Chloride of sodium, thiify grains to an ounce of water. 

Nitrate of silver, one hundred and tAventy grains to an ounce 
of distilled water. 

The paper is first soakcnl in the saline solution, and after being 
carefully pressed between folds of blotting paper and dried, it is 
to be washed tAvice Avith the solution of csilver, drying it by a 
Avarm fire between each Av^ashing.^ This papqr is very liable to 
become broAvn in the dark. Although images may be obtained 
in the camci’a on this ])aper by about half an hour’s exposure, 
they ai-e never very distinct., and may be regai*ded as i-ather 
curious than useful. 

A less sensitive paper for copies of engraAnngs — ^botanical or 
entoinological specimens, should have the following proportion : — 
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Clilui-ide of sodium, twenty-five grains to announce of watei*. 
Nitrate of silver, ninty-niuo grains to an ounce of distilled 
water. • 

And a yet more common sensitive for copying laee- 

work, feathers, patterns of watcll-^york^ itc., may he thus pre- 
pared at less expense : — ^ 

Chlorides of sodium, twenty grain.* to an ounei' of wiihn*. 
Nitrate of silver, sixty grains to an fmncc' of distilled watcT. 

Ajiplied as above dij'eoted. 

This ]mpcr ke('ps tolerably widl, and, if carefnlly prejiared, 
may always he depended up(ni,for daikeiiing (Mpially. , 


Section III. — Iodiwe of Silveu. 

This salt was em[iloy(Ml very early hy Talhot, Tlei-seliel, and 
otliei's, and it enters as the prineijKd agent into !Vh“. Talbot's 
e.aloty])t‘ process, l\ip(‘r is washed willi a solution of the 
ioilide of potassium, and then with nitrate of silver. Jly this 
means pap(TS may he pr(*pared whidi ar(‘ vc'ry sensitive to 
luminous iufluenee, provided the right proportions are hit ; 
hut. at the same time, notliing can he; moiv. insensihhi to the 
same agency tlain the purii iodide of silvei*. A singular dif- 
ferenee in precipitates to all appearance the sanu*, led to the 
})(*lief that mor(; than otic dehniie componml of iodimi and silv(T 
existid ; but it is now j)roved that pure iodide of silvtu* will not 
change colour in the sunshim*, and tlifit the (piantity of nitj*at(‘ 
of silver in exce.ss regulate^ the degi-(*(^ of s('nsil)ility. •Exptul- 
nient has shown that the hlackeiiing of om; vai’iety of iodidated 
paper, and the pre.servation of another, d(‘pends on tlie .simjlt* 
admixture of a very minntO' exce.ss of tlie nitrate of silver. Ilie 
])apc‘rs ])rej)ared with the io»lide of silver ha\e all tht‘ ])ecnliari- 
ties of those prepared wltli tlie cliloride, and altlioiigl), in sf)me 
iustanees, they seem to c‘xhihit a mueh high(‘r oi-der* of' sensi- 
tiveness, they cannot ho r(^colllmellded for giuieral ]>nrposes 
with that confidence which exporimice lias given to tln‘ ehloiidt'. 
It may, however, he })ro])er to state tlie host ]>roportions in 
which the iodidated papers can he prepart;d, and the most 
ap])roved methocl of ajiplying the solutions. 

The finest kind of pajier lieing chosen, it sliouhl h(‘ pinned ])y 
its four corner.s to a board, and canifully wa,di(Ml ovm* with a 
solution of six grains of the nitrate of silvei’ to lialf an ounce of 
water : when tliLs is dry, it is to he wasluMl with a solution of 
iodide of potassium, five gi*!iin.s in the same quantity of Avater, 
and dried by, but at some little distance from, the fire* tlven, 
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some short period Ijefore the paper jh required for use, it must 
be again waslicd with the silver solution, and quickly dried, with 
the same ])recaution as before. If this paper is vrarmcid too 
much in drying, it changes from its dtilicate jjrimrose colour to 
a bright pink or a rosy brown, which, altljough still sensitive to 
solar influonta'S, is ]iot so r(‘tulily chang(ul as when in an unaltei'ed 
state. The ])Ocnliar properify ol‘ this salt to change thus n^adily 
by calorific influcju^e, an^l some oilier vciy remarkable tilh'cts 
prodiKHHl on alrea.dy darkeiuHl paiier when washed witli a 
salt of iodine, and exposc^d to artificial heat, or the ])ur(‘ calorific 
rays of the spectiTim, appears to proinise a jirocess of drawing of 
a new and peculiar charactej*. 

The few simjde directions here j^iven will be sufficient to 
guide th(5 young ex])erijrK;ntjilist in his earliest essays ; and it 
is })articularly recomnuauled that tln^ first experiments should 
be confined to the salts named in this chapter. The minute 
details required for the more highly sensitive processes arc 
described in immediate connection with tlie process to which 
they refer. 

1 would advise the amateur to staii u])on his studies with 
but three solutions — 1st, Chloride of sodium; 2d, Niti'ate of 
silver ; 3d, Hyposulphite} bf soda. With the first he carefully 
washes several sheets of good letter paper on one side only, and 
dries ; with tin} second he, by another washing of the j>aper, 
fonhs tlie re(|uire(l chloride of silvm^ on which he may obtain 
pictures by sim])le exposure in the copying frame ; with the 
third he givers permanency to the pictiu-es which he j)rodiices. 
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OX^ FIXING THE PHOTOGli'AnirC riCTl KES. 

The power of dostroyinif tlu‘ siiseeptilulity of ;i pilot o^^niphie 
Jiijeut to tlu^ furtlu‘1* action of lii'lil, \\licn tlic j)ictni-e. is (^oiii- 
|)l(‘tc(l by its iiitlu(}ijc*(> is a>)s<*fut(‘ly larcssary for tlu‘ pi'i-lcction 
of tile art. A'^arions jilaiis Jia\ lu en snui^cstcd f(/r accoiajilishiiij^ 
tills, Avliich liave Ihm'u attended M'itli v<*ry different results ; few, if 
any, of tlic^ m:it(‘rials used ])i’odiieini^.lie riMpiired (‘lfirt,and, at tlie 
same tim(‘, li‘avimjf tlie ]»ieturi‘ unimpaii’iMl, Jiyposnljiliite 

of soda is dt^cidiMlly siipi^rior to every otlaa* iixin^:,' material; but 
it will be* iiit(‘r(‘stin.i; to name a few otli<*r ]>rejiarations, wliieh 
may lie used with advaiitat^e in sona* instanei's. 

/Tbo pictures formed on papers ])re]>ari‘d with the nitrate of 
sdvtT only, may be ri'iidensl pt‘rmanent by wasliiiiL; them in 
v('ry pure water. Tin; wat<‘r must lu* quite Iree fi‘om any 
eblnridiis, as thesis salts convert tbe nitrate of silver into a 
eliloride, and attack tin* jiictiin*, with eonsidiTable eiu'rijjy, and 
soon destroy it, by conve.rtin*jf flie daikeiied sil\(*r itself slowly 
into a chloride. Ilerschel remarks — ‘‘ If the ]>a]M“r be junpan d 
with the simple nitrate, tin* water must )>e distilled, sinei* tla^ 
smallest quantity of any muriatic salt present attacks the* jiieture 
impressed on such i»a])(T ^vith singular (‘iK'r^y, and *spei>(lily 
obliU*rates it, unless very daik. A solution cont.'iinim^ only a 
thousandth part of its weight of common sidt sutlie{‘s to efieet 
this ill a few minutes in a picture of considerable sti*ength.” 

The great point to be aimed at in fixing any of the sun- 
]>ictures is the removal of all that jiortion of tin* jueparation, 
whatever it may be, which has not undergom' change, withofit 
disturbing those parts which have been alt(‘red in the slig)it(*st 
degree by the chemical iudiati<^ms. AVhen a jiietinc has ]H'<*n 
obtained upon paper ])re}iarl*d with tin*, nitrate of silver, or the 
amiiioiiio-nitnitu of silver, the hest mode of proeet'ding is to 
wash it first with wartn rain water, and then witli a diluted 
solution of ammonia : if the aminoiiia is too strong it dissolves 
the oxide of silver, which in these jirocesses is formed in tlie 
fainter parts of the jdeture, and thus <jldit(*rates tlie inoi-e 
delicate poHion.s. ; 

I'hotogKiphs on the miiriated papers are m>t, liowevcr, so 
easily fixed. AVcll soaking these in water dissolves out the 
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excess of nitrate, of silver, and thus the sensibility is somewhai. 
diminished ; indeed, they may be Considered as half fixed, and 
may in this state be kept# for any convenient opportunity of' 
completing the operation. 

(Chloride of sodium (common salt) was recommended by Mr. 
Talbot as a fixing material, ‘but it seldom is perfectly successful : 
as a cheap and easy method^it iliay be occasionally adopted, when 
the picture to be preserved is not of any particuLti’ consecpience. 
V It may appear strange to many that the same material which 
is used to give sensitiveness to the paper should be applied to 
destroy it. This is easily explaiiuul : In the first instance, it 
assists in the formation of the chloride of eilver ; in the other, it 
dissolves out a large poi-tion of thart salt from the paper, tlui 
chloride of silver being soluble in a strong solution of chloride 
of sodium. The picture being first waslied in water, is to be 
placed in the brine, and allowed to remain in it for some little 
time ; then, being taken out, is to be w(dl washed in water, and 
slowly dried. After fixing by this process, the white j)ai*ts of 
the photograph arc often changed to a pale blue — a tint which 
is not, in some cases, at all unpleasant^ ‘ 

I have in my possession some ])ictures which have been pre- 
l)ared more than eight years, which were then fixed witli a 
strong solution of salt, and subsequently washed with warm 
water. They have become slightly blue in the white ixuliions, 
but otherwise' they are very per\nanent ; and they have lost but 
little of their (jriginal character. 

.. The chloride of silver being soluble in a solution of ammonia, 
it has been recommended for fixing photographs. The ammonia, 
ho\^evef, attacks the oxide, which 'forms the darkened ])arts 
in some preparatiojis, so i-apidly that there is great risk of its 
destroydng the })icturc, or, at least, of impairing it considerably. 
The only idiotographs on which I have used ammonia with com- 
plete success are those prepared ith the phosphate of silver ; to 
many a arieties it imparts a red tinge, which is tatal to their use 
ItA' transfei's. Still ammonia afibrds a ready means of partially 
fixing a photograph, and thus preserving it until a more con- 
venient period for giving it permanence. 

The ferrocyanide of potassium, or, as it is more commonly called, 
the prussiate of potash, coiiA crts the chloride into a cyanide of 
silvi'r, which is not susceptible of change by light ; consequently 
this cheap salt has been eni2)loyed as a fixing agent, but, most 
uufoiluuately, jdiotograjdis which have been subjected to this 
^^rejwfitiou are slowly, but surely, obliterated in the dark. 

- The iodide of silver, which is reiidily formed by washing the 
jjhotograph with a solution of the iodide of jjotassium, is scarcely 
sen&itiN’e to light ; and this salt, used in the proportions of five 
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or six grains to four or five ounces of water, answers tolerably 
well wliere transfers are not- required. It tinges the whit(^ lights 
of the j3ieture of a pale yellow, — a colour which is extn‘inoly 
active^ in absorbing the chemical rays, and is therefi^re (juiti' 
ina]»})liaiblp where any copies of the original })hoiogra))h an^ 
i*e{|uired^ vl^i‘<^iiiitle of potassium n ay be emj^loyed as a tcnq3{>- 
rarv fixing agimt, and for this pfirpt so is strongly recommended 
by Mr. Talbofr, and constantly emjdoyed by ninny of the con- 
tinental travelling ])hotogra])hers ; since it will insure the ]»er- 
intinence of an impression ^intil an oppf»rtunity ju’eseiits itself 
for giving tin* final jiernianence to the picture. 

Of all the fixing ag<»nts, fhc hyjiosulphitt' of soda is decidedly 
the best- This was first ]>*inted out by Sir John llerschel, Avho 
also recommended that it should b(‘ usimI warm in some casi's, 
which was liic ]>lan ado]>ted by ]\Ir.* Fox Talbcd in the iinjirove- 
nieut,' of his cahdypii proct‘ss. 

‘ To use the hyposulphiii' of soda with <‘iTect, then^ are several 
precautions lu'cessary. In th(‘ first yilaci*, all the fi-in* nitrate of 
silviT must 1 h‘ dissolved out of the ])np(‘r by w(‘ll washing. Tin* 
])h< ^ )graph Ix'ing next spre^ad on a plane surface, is to be waslu‘d 
on‘r on both sides with a saturated solution of th(‘ hy[>osulj»hite 
of soda. The pietur<‘ must th<‘n b<' w'aslKHl, by allowing a small 
stream of wat(a‘ to flow ovm* it, at tlu^ same tiim^ dabbing it w'ith 
a j)ie"e of soft sponge, until the winter passc's oil* ])erfectly taste- 
less. This operation .should be r(‘peated tvvic(‘, or, in paitieular 
eas(‘s, t'ven thrc'O. tinu's. The hyposulphiti^ of soda lias tla^ pro- 
perty of dis.solving a largi' quantity ,of .several of the .salts of 
silvei*, but paiticularly of the <tilorid(‘, with whieh it combines, 
forming a triple salt of an el'ceedingly .sweet taste. This .s;dt is 
liable to spontaneous decomjiosition, accompanied with s(!paF*a- 
tiou of silver in the state of sulphuret : hence the necessity of 
freeing the paper, by wasliing, of <*very trace of it, the sulj)hui et 
of silvtT being of a dirty bi'own. Jt might appear that tin* use 
of warm water would imu'e efiectiially clean.se tlu^ paper; but it 
often occa.sions the immediate formation of the sulpliui-et o^[ silver. 

Some operators preter leaving th(‘ ]>i<^tnn‘ in a bath of the 
hy})osulphit(^ of soda for some* time, and then removing th(‘. salt 
by -imple immersioTi in ^vater, fri'quently changing it. 1'he 
advantages of this ajipoar to be, that tin* suiface of the paper is 
not di.stnrbcd by any ndjbing action, or by tlu^ mi^clianical ac- 
tion of ^vater liowing over tlie .suiface./ For fixing the calotypic 
pictiu'es, Mr. Cundcll, to whom we are mucl] imh'bted for im- 
pro\ t‘ments in this paitieular jiroces.'^, recommends the following 
iiiO(h: of mani]»ulatiou : — 

Tlie pictur(‘, or as many of them as there may he, is^ to be 
soaked in warm water, but not warmer than may be borne *l>y 
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the finger; this r water is to he changed once or twice, and the 
pictures are then to he well di-ained!; and cither dried altogether, 
or pressed in clean and dry hlottiiig-pa|)er, to prepare them to 
imbibe a solution of the hy 2 )osu]])hite of soda, which may be 
made by dissolving an ounce of that salt in a ({uart of water. 
Having poured a little of^ the solution into a flat dish, the 
pictui’es are to be introducrtLl ohe by one,; daylight will not now 
injure them: let them »^jak for iNvo or three mwmtes, or even 
longer, if strongly printed, turning and moving them occasion- 
ally. The remain ing unreduced salts of silver are thus thoroughly 
removed by soaking in water and pi-essing in clean blotting- 
j)a 2 ^cr alternately; but if ti^ne can alliDwed, soaking in watei* 
alone will have the efi'ect in twelves or tAventy-lbur hours, ac- 
coixling to the thickness of the pap<‘r. It is essential to the 
success of the fixing ])i*ocessJ' that the pa])er be in the first place 
thoroughly penetrated by the hyp<jsidphite, and the sensitive 
matter dissolved; and next, that the, hy])osnl])hite com])ounds 
be effectually removed. IJidess these sjilts arc comph^tcly 
washed out, they induce a destructive change upon the })i(?ture; 
they become opaque in the tissue of the paper, and unfit it for 
the opejution of being copied. 

Much has been said and written about improving the tone of 
the ])icture by the use of old hyposulphite of soda, and of 
the hyposul])hite in which chloride of silver has been (lissplved. 
M.y own ex]»ei’i(‘U(;e, which is corroborated by that of many of 
the most successful photographic artists in England find on the 
continent, convinces m(‘, that in aiming at peculiarity of. tint by 
thpe nujthods, the ])ermanency of the j>hotogi*a] )li is injured. 
I naA'C ])ictures, produced by diflel\int artists, fixed aftiu* this 
method, and scarcely one of them remains fi'ee from change. 

The object is to remove all the chloride or iodide of silver ; 
and to secure this, as mucli hyposulphite of soda should be un- 
co7nhinedj with chloride or iotlidc of silver, in the solution as 
]jossible. ; 

The.hypo?uli)hite of silver being formed, it has to be dissolved 
out of the pa]>er, the fibres of which hold it with a strong ca})il- 
lary. force ; aiid it is only by very long continued* soaking that 
all can be remo\ ed. The slight ntechanical aid afforded by 
dapping the surface of the ])aj)er with a soft eponge well filled 
with water, greatly accelerates the. removal of the salt ; and 
when the paper ceases to taste sweet, we may depend u})on the 
permanence of the photogiuph. 

The hyposulphite of soda has been used for almost every ]>ho- 
tographic process, from the facility it affords for removing the 
silver , salts. The following is the process of Gustave le Gray, 
of Paris, chiefly a])plicable to the calotypc process on waxed 
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paper, wliicli is vahuiblc as Ijjiiiig the directions^of oiio \vl\o lias 
]»roduced most beautiful pictures: but it does not difier, in any 
iiu]>()i’taiit pai'ticulai's, from tlui jmjoess already givtm : — 

‘‘Mal<(^ ill a bottle the following solution: — Filtt'red water, 
about a pint aud a half; hyposuljdiite of soda, alxmt tliiet^ 
ounces ; co\'er tbe bottom of a ilisl with 'this, and ])lunge in 
\(»ur negative* jiroof, taking care ^o asaiid air-bubbh's : this dis- 
solves the bron?o-(?hloro-iodideV)f silvcT, 'but dot?s not attack the 
gallo-i lit rate of silver, which forms the blacks. — [Le tiJray is in 
eiTor here, and in a su(^cee(\jng jiaragruph — the darkem'd por- 
tions of thesis ])hotographs beiyg metallic, silver in a state of 
I'Xtrenu^ division.] • * * 

“iNever put more than «tio proof at a time, in the bath; but 
you may usc^ it for sev(‘ral ])roofs oiuj aftia* the othiT. 

‘‘If you i‘xamine th(^ proof as a transpaiiaicy aftia- it has re- 
mained sointi tiiiK' in tlie bath, you may be t(‘m]>ti*d to think it 
is lost, as in sonn^ places s[)ots will a[>]K‘.ar from the. iodide of 
silv(‘r not being com]»lct(‘ly taken away; but if you wait until 
it is removed, which you will know by the disa]>j>Varance of the 
yello.'- tint, you Avill he astoni.shed at the wliiteness and trans- 
}iaiency of the pai>ei*, as well as at the beauty of the blacks in 
the image. 

“ Jb will require for this, to remain in tlie hath from half an 
hour to tliree (piart'ers; yon will ^heu Avash it in sevei'al wati'rs, 
and leaA-e it in a basin of el(;ar water for thr(‘(; (piarti'rs of an 
hour; then let it dry spontaneously hy hanging it u}); tin*, proof 
is then quite unalterable by light, as ih(tf*e remains nothing monj 
in the pajier than the gallo-uitrate of silver, which is*blac]f, 
(See ahovai.) * 

“ Fixing liy means of the bromide of ])otassium is not so 
durable, because it does not i*emove any of the materials used 
in preparing tlie paper. It may, nevertlieless, he of gi-i.at use 
in travelling, and when it is required to make sevenil proofs one 
after the other; because then you avoid touching the liyposul- 
]>hit(^ in prejiaring the negative jiaper, Avbich spots at the least 
contact with it. 

“ You may thus place the whole of your negative jiroofs 
tog<‘.ther in tliis bath. * * 

Water, a pin./ and three quarters ; bromide of jiotassium, 
300 grains. * / 

“ in taking the proof out of the hath, you must V/"ash it in 
several waters, and dry it; it slioidd be kept in tlui hath at 
least three quarters of an hour, hut if you leave it in two or 
tlne(‘ hours, it Avill not injure it.” 

ISiich is M. le Gray’s statement, and so it is rendered hy hjs 
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Eiiglisli transla/tor, Mr. Cousins ; hut I believe tlic quantity of 
the bromide of potassium to be by far too large, and that tlie 
pictures would sustain less .Injury by using a solution of one 
half the strcjiigth indicated. His iirocess for fixing the positive 
pictures contains some important hints. 

‘^Dissolve in a bottle/ nypo.sulphite of soda, 1500 gi^ains ; 

“ Filtered water, neaf^y a quart. 

In another bottle diss#4ve 75 gfains of nitrate" of silver in a 
wine-glass oi* two of water; when well dissolved, you ad<l to 
it a saturated solution ot' chlorid,e of sodium, until the white 
j)r(Ka‘pitatc ceases to fall; allow; it to rej^osc a shoid; time, and 
then decant the clear litpior, and g'hther'the precipitate of chlo- 
ride of silver, which you dissolve in the other bottle of hypo- 
siilphit(i of soda ; by means of this solution you obtain dirc'ctly 
black tints upon the picture. The older the hyposulphite of 
soda is, the better; when it gets thick, you must add a fresh 
solution of hyposulphite alone, without the chloride of silver, 
th(^ old cqni-aining an excess, which it has taken from the proofs 
already immersed in it. You must not filter it to take away 
the de})osit, l)ut only let it i*epose in a large bottle, and decant 
the clear liquid for use, leaving the sediment to be re-dissolved 
by fresh solution. 

By leaving the proofs a longer or shorter period in the bath, 
you can o])tain all the tints fj,’om the red to the black, and clear 
y(‘llow; with a little ]>rfictico, you will be sure to get the tint 
you desire. You must not leave a proof less than an hour 
in the bath for it to sufficiently fixed, and it can remain 
t]n‘e(‘ or four days to obtain the sepia and yellow. By heating 
the hy])osul})hite of soda T accelerate the o])eration; but wt‘ 
must not then leave the proof for an instant to itself, as the 
rapidity of action is so great, that tlu^ picture might be com- 
pletely effaced. 

“ By adding to the in-eoeding solution about one fluid ounce 
of li(iuifl ammonia, I obtain pretty bister tints, and v(uy pnrt‘ 
whites. The English pa])er is exceedingly good for these tints. 

1 obtain also fine velvet -like tints by putting the photo- 
graph (when taken out of the h5q)osuli>hite of soda) iq^on a batli 
of a siilt of gold, using 15 grains of the chloride of gold to one 
pint and a half of distilled wab'r. * 

Fine yellow tints are obtained by ]dacing the proof (if too 
vigorous) first in a bath of hy})osulphite, and tlum in a bath 
com2)osed of one pint and a half of wate7', and one fluiil ounce 
and a half of hydrochloric acid ; washing it ]>erfectly in water. 
Li(]uid ammonia, employed in the same (juantity as last inen- 
iioned, gives remarkabl}^ fine tints. 
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‘‘ When the proof is the C(pour you desire, wash it in sevenil 
waters, and leave it two or tliree houi-s in a basin of water, until, 
touching it with the tongue, you perceive no sweet tastt‘, which 
indicjites the presence of hyposulpfiite of silver; then dry it by 
hanging it u]), and it is hnisht^d. The bath may contain as 
many proofs as can be conveniently j’aced in it.” 

Expta'ience has showm, that h^we.er beautiful may be some 
th(^ tones gi^n to a })hotogrfi})h by th- methods recommended 
l)y ]\r. Le Gray, these are obtained with some sacritice of j)er- 
manency. IMtiny choice ])roductions prejjiired by this photo- 
gin]»her, which I have had for but a few months in my 
j.MsM'ssion, are showingdiidichtions of decay : the change) taking 
}(la(*e lb*st at the edges, am] gradually creeping (►ver the .whole 
|.act lire. 

d^lic following fixing pi-oc<‘Sscs arc rather more cui'ious than 
useful: tiny wt're first indrcate<l by Sir* fJolin }lers(^In‘l, from 
vhr>se memoir on the CJt*.‘iuical uf the uj' the tialar 

rton, I (juote: — 

r>y far the most i'<‘markable fixing j)ro(t(?ss with which I am 
ac([nMinted, however, consi.'^ts in washing o\c‘r tht^ j)icture with 
i\ ww .ik solution of corrosive sublimate, and tluui laying it for 
a few moments in water. This at onc(‘ and eonji>l(‘tely obliter- 
ates the })ictuiv, reducing it to the states of pi'rfectly whit4‘ 
pa pel’, on which the nice.st examination (if the ])roivss be per- 
fectly executed) can detect no trace, and in which it may bt; 
used for any otluT pur[)os(*, as drawing, wj'iting, being com- 
jiletely insensible to light. Nevertheless, the pictuiv, though 
invisible, is only dormant, and may be instantly revived, in 
its force by nier(‘ly brushing*lt over with a solutitm of a neutral 
hyj)osiilphitc, after which, however, it remains as insiaisihle as 
before to the action of light. And thus it may Ik; snccessi vt;ly 
obliterated and revived as often as w^e pleast;. It hai'dly ri;(|uii-es 
mention that the pr(,)perty in <piestion furnishes a means of 
painting in mezzotinto {i.e,, of commemring on l>lack jfupcr and 
w orking in the lights), as also a mode of seci*et waiting, und a 
\ aiiety of similar a]>plications.” 

There is a remark which ought not to bo omitted in regard 
to tins part of our subject, viz., that it makes a- gr(;at dilferemM;, 
in respect of tho injuiy done to a pliotograjjhic jacture by 
tlie fixing process, whether that jiicture has bt;en impressed ly 
th(‘ Lmg-conti lined action of a teeble liglit, or by th<; <juick 
and vivid one of a bright sun. Even su]»posing the pictures 
originally of eipial intensity, the half-tints arc? much less ] power- 
fully corroded oi‘ w ashed out in fixing in the latter case than in 
the former. 



Cl^ArTER V. 


Section I. — The Calotype as now Practised, and 
Modifications. 


In the historical sectioUj the dcscjlj^ioii of the calotyjic .. as pnh 
lished by Mr. Pox Talbot, is given. Mr. Henry Pox 1 al)u)t, 
during 1852, made the cohntry a free gift of all his ])ateiit,s, 
reserving only the right of a ])atentee over that portion whidi 
includes the pi’actice of taking portraits for sale. (See 
letters in the Appendix.) 

The first impoibant published improvement on tl)(j calot>']>f‘ 
was due to Mr-. Ciindell, whose process appeared in the Pluh >- 
sophical Magazine for May, 1844, from which we ext met tin* 
following : — 

1. To ])roduce a calotyjrc jricture, thei-e ai-e five distinct pro- 
cesses, all of which, exce])t the third, must be performed by 
candle-light : th(‘y are all vei^y simjjle, but, at the same tinn‘, 
they all recpiire c-.are and caution. Tire first, and not the Icii o 
important, is — 

2. The Iodizing of tfie Paper. — IVInch depends upon the 
paper Elected for- the, purpose ; it must be of a com])act and 
uniform texture, smootli and transparent, and of not less tJian 
medium thickness. The best. I have met with is a fine satiii ])ost 
paper, made by R. Turner, Chalford Mill.” Having selc^cted 
a half-sheet without flaw or water-mark, and free fi-orn even the 
minutest black specks, the object is to sj)read over its surface 
perfectly uniform coating of the iodide of silver, by the mutual 
decomposition of two salts, nitrate of silver and iodide of potas- 
sium. There is a considerable latitude in the degree of dilu- 
tion in which these salts may be used, aiM also in the manner 
and order of their application ; but as the tlvckness and regu- 
larity of the coating depejid upon the solution of nitrate of 
silver, and upon the manner in which it is applied, I think it 
ought by all means to be applied first, before the surface of the 
paper is disturbed* I use a solution of the strength of seventeen 
grains to tlie ounce of distilled Avater, 

3. The paper may be pinned by its tAvo u]^per comers to a 
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(■l. aii (lry l,oar(la little larj;oi^tl.an itsi'lf; and, holdiusthis noArly 
uj>rjn;lit in the left hand, and commoiicing at the ton, aimlv a 
wa.sli of the nitrate of silvtn- thorovijhlt/^ amJ .^uv)othff/ 

wif h a Iarg(' soft brusli, taking care that (‘very part of tla^ sur- 
face he tfioroughly wetted, and that nothing remain iniahsorlxMl 
in tlie nature of tn'c or running si»iUio7i. J^et the jiaper now 
Iiang ],>,,se from tlie lioard into tin** lir co dry, and l.y using several 
hoards time wSI ho saved. • • - & * 

1. ddie nifiuto of silver spivatl iijion the jiaju'r is now to he 
Siiturjited with iodim', ]y hrjnging it in contact with a solution 
of tin' iodide of jiotassium : the iodine goes to tl)e silvi'r, and tlie 
nit i-ic acid to tlu‘ jiotiisk. * * • 

o. 'fake a solution of tlu^iodid(‘ of ]*otassium of tin' strength 
of ^l(M) grains a jiint of \vatm-, to wlnhdi it is an im])rov(‘nn‘ni, 
analogi'us to that ol M. (•lamlet i/"l the dagucn\‘ot.v])t', to add 
loo gi-ains of common sjdt. He found tliat tlie ehloj-inated 
iodide of silv(M’is infinitelv' more ^ensit i\'(‘ flian tin' simple iodide; 
tiiid l»y this juhlit.ion of common sdt, a similar, (hough a less n*- 
iiiarl M(‘, modifieation is ohtaiin'd <»f the sensitivi' com]»ound. 

the solution into a shallow flat -hot ioined dish, suniiaently 
large to admit tin' ])aper, and let the l>ottom of tin' vessi'l he 
COM i -d to the dc]»th of an eighth <if an inch. Tin' jin'pari'd sid(! 
of tin !*ap('r, having hcen ])re\iou^,ly maiki'd, is to h(‘ hronght in 
I'ontaet witli the surtinu' of the r.olution, and, as it is (h'sii-aldi' to 
k('(‘]) the other side clean an<l dry. it will he found eonvenii'nt, 
h('foj-(' pufting it in the iodine, to fold upwards a narrow margin 
along tin* two o])positc edges. J loldingjy tin* uptnrneil mai-gin, 
the pajier is to ht' gently diuw n along tln^ sui’face, of the litjuid 
until its lowi'r face lu', thoi'oitghly wetted on evt'ry jiarl ; it will 
he-coine ])lastie, and in that state may he sulleiH'd to rejiosi^ for a, 
few iiionnmts in eoutact w'itli tin* liijuid : it ought not, howeve r, 
to he (‘xposinl ill tlie iodine elish for more than a minute 
alteigetlnT, as the inwv eompouud, just fornu'd upon the pap(*r, 
uj)on further (^x])usure, would gradually Ix^ rediss(»Iv('(L The 
]>a[)er is therefore to lie removi'd, and, aft(*r d]’i)>]Mng, it mjiy ho 
j>la(*ed ujMin any clean surface with the wid side* upjxTjnost until 
alxeut half dry, hy which tiiin; tin' iodine sfdiition will liavc 
tliore ngldy penetratefl the* jiaper, ainl have; found out and 
saturateal every jaiticle of the silver, which it is (piite iudis- 
j)eiisa]»le it should do, as The smallest ]>ortion of umhxtomposi'd 
iiitrato of silver would become a black stain in a subsequent jiait 
of the ] u’oeess. 

h. Tlie ]>aper is now covered wdth a coating (T tin* iodide of 
i^ilvi'i* : l>ut it is also covin-ed, ami indeed satui'at«*<l, with siltjietre 
aud the iodide of potassium, both of wliicli it is indispensable 
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should be completely removed. effect the removal of these 
salts, it is by no means sufficient to ‘‘ dip the papei- in Av^ater ; ” 
neither is it a good j)lan to ws^sh the paper with any considerable 
motion, as the iodide of silver, having but little adhesion to it, is 
apt to be washed off. But the margin of the paper being still 
upturned, and the unjirejiaAd side of it kept dry, it will be found 
that by setting it afloat on a (bsh of clean w atei*, and allowing it 
to remain for five or ten minuted, (flawing it gently now and 
then along the surface to assist in removing the soluble salts, 
these will separate by their own grg*vity, and (the iodide of silver 
being insoluble in water) nothing will reimiin upon the paper 
but a beautifully perfect coating of 'the kind recpiired. 

7. The paper is now to be dried f*. but, wdiile w'ot, do not on 
any account touch or disturb the prejjared surf'ace with blotting 
paper, or with anything els(\ l^et it iiuTely be susi>ended in tlu‘ 
air ; and, in the absence of a better cx 2 )edient, it may be ja lined 
across a string by one of its corners. When dry, it may be 
smooth (^d by ])ressure. It is now iodized” and ready for use, 
and in this state it will keep for any length of time if jii'olecied 
from the light. The second pi’ocess is that of exciting or 

8. Preparing the Paper for the Camera. — For this 2 )urpose, 
are required the two solutions describ(‘d by Mr. Talbot; namely, 
a saturated solution of crystallized gallic; acid in cold distillecl 
water, aijd a solution of the nitrate of silver of the strength of 
50 gi'ains to the ounce of distilled water, to which is added om;- 
sixth jiart of its volume of glacial acetic acid. For many 
])urposes these solutioiiji ai*e unnecessarily strong, and, unless 
skilfully handled, th(;y are a]>t to stain or embrown the pajier ; 
where (‘xtreme sensitiveness, therelore, is not r(‘quired, they may 
with advantage be diluted to half the strength, in which state 
they are more manageable and nearly as eflective. The gallic 
acid solution will not ket;]) for more than a few" days, and only a 
small (quantity, tlioj-efore, should bo jirejiared at ii time. When 
these solutions are about to be a}> 2 )lied to the iodized jiaper, they 
are to be mixed together, in ecpial volumes, by means of a gra- 
duated drachm tube. This mixtm’c is called “ the gallo-nitrate of 
silver.” As it speedily changes, and will not keep Tor more than 
a few minutes, it must be used without delay, and, it ought not 
to be })re])ared until the o 2 >erator is cpiite ready to ajiply it. 

9. The aiijilication of this “gallo-nitrate” to the is a 

matter of some nicety. It will be found best to apjfly it in tlu‘ 
following manner : — Pour out the solution upon a clean slab of 
plate-glass, diffusing it over the surface to a size cor]-es]>onding 
to that of the jiaper. Holding the pi])er by a narrow^ 

]^nargin, the sensitive side is to be aiijflied to the liquid upon the 
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?\\0k mid in contact ’jidth it liy passin 12 : tli(‘ ilniijt'i's gently 

<>v«*r the l)a(rk of tin.* paper, which must not be touched with tlu* 
solution. 

1<). As so4)n as tlie paper is irrtlrtf witli the i^al]o-nitrat(‘, it 
onii^lit instantly to be removed inti) a disli of waita* ; live or i(‘n 
s(‘conds at th(‘ most is as Jon" as it i \ saft‘ at tJiis sta"(‘ to l(*av<‘ 
tlu* jiaper to be acted njion l)y tlte "al!o-nitratt‘ ; in tliat sj)ace 
of time it abst>rl)s sullicitait ti> rtMah'r it (‘X( piisib'ly sensitivt*. 
'J'lie exi^ess of "alio-niti‘ati‘ must immediately be washed olf b\ 
drawiij" tlie ])a])ei- "ently sjj^weral tiim'S under tlie snrtiice of 
wati'r, w liieh must J)e jxadectly <*h‘an : and b<‘in" thus waslu'd, 
it is linislMMl by drawin" if tln‘on"h fVi'sli wat(‘r, two or tlii’ce 
times, once more. It is now tn be drii'd in tin* dark, in tln^ 
manner (h'seribed in § 7 ; and, when surfae(‘-drv, it may either he 
placed, widle still damp, in the eamfra, or in a. portl’nlio, amonir 
l)]ottin"-])a]H;r, for ns('. Il‘ ])roper!y ])re]>ared, it will keej) pi'r- 
feel ]y well for J^bnr-aial-t \\ eiity hours at least, prisei'vin" all its 
wliit(‘n(‘ss and sensibility. 

1 1. The li"ht of a sin"h‘ candl(‘ will not in jure* (In* pap<*r at a 
mo(h'i*at(' distance; 1)ut tlu^ h‘ss tin* [)aiH'r, or tin* (‘xeit in," solu- 
ti'>n. IS unn(‘e(*ssarily ex])os^*el, ev(*n to a fee‘ble (*aiidh*-li"h1 , tin* 
]H*tter. (^»nimon riM'r or s]>rin" wat<‘r answt'rs j>(*rt(‘(ttly to 
fnis/i J In* paper, distill(.*d water lH*in" rt*<piir(*d for tin* silver solu- 
tions only. 

Stains of "allo-nitrate,” wldlt* iH‘c(ait, may be* removed from 
tlu^ fin"ers by a litth* strong aniiiiouia, oi* l)y tin* cyanide e)f 
])otassium. 

Tin* tbird proC(*ss is that of 

lib The Exposure in the •Camera, for winch, as the operatoi’ 

must 1»c guided l»y liis own jinlgment, tew dire‘ct.ions can 1 m* 
and few are reepiired. Jfemnst ebooseor d(*sign his own 
subject ; Jio must determine upon the api*rtnre to used, and 
judge* e)f tln^ time re(piir(*d, wliie*li will vary tfejiii a fe*w sex-onels 
to thi-e'e oi* four minutes. Tin* subj<M*t emglit, if postil >le*, to have 
a streui" and decided ef]t*ct ; but (‘xtreuin* liglits, or liglit-<-f)loure'd 
b(xli(\s, in masses, are J)y all means to be* a\ e>ide*d. Wln-n tin* 
]»ajx*r is taken from tin* eann*ra, ve*rv little*, eu* me)re‘ eejuinnudy 
no trace whatever, of a ])iftiii''e is visible* until it has l)<*e*n sed)- 
jecteel to the fourtli process, wliicli is 

13. The Bring^ng-out of the Picture, whie li is e lf.-cte el by 
again applying tlie ‘‘ gallo-nitiuter’ in tin* luamn'r dire*(*ted in 
§ D. As soon as the pa|X‘r is wetteel allejve*r, unle*sr, the* jiietimi 
appear immediately, it is te) he* ex]K»se;el te» tin# radiant }n*at from 
an ire)7i, or any similar bexly, Jndd within an iiie^h e)r twei by an 
assistant. It ouglit to be helel vealically, as well as tlie jiaper ; 
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and the latter ought to he moved, so as to prevent any one part 
of it becoming dry before the rcstj 

As soon as the picture is sufficiently brought out, wash it 
immediately in clean water to remove the gallo-nitrate, as 
directed in § 10 ; it may then be placed in a dish, by itself j under 
water, until you are ready^^to fix it. The most perfect pictures 
are those which “conie out’ before any pai’t of the paper 
becomes dry, which they will do if sufficiently impi'cssed in the 
camera. If the paper be allowed to dry before washing off the 
gallo-nitrate, the lights sinh and become oj)aque ; and if exposed 
in the dry state to heat, the })aper will embr'own ; the drying, 
therefore, ought to be retarded, by wetting the back of the 
paper, or the picture may be brouglit out by the vapour from 
hot water, or, what is better, a horkoiital jet of steam. The 
fifth and last process is 

14. The Fixing of the Picture, which is accomplished by 
removing the sensitivi', matter from the paper. The ])ictnre, or 
as many of them as there may be, is to be soaked in warm watei*, 
but not warmer than may be borne by the finger; this water is 
to be changed once or twice, and the pictures are then to be well 
(li'ained, arid either dried altogether,, or pressed in clean and dry 
blotting-paper, to prepare tlaun to imbibe a solution of the 
hyposul[)hitc of soda, which may be made by dissolving an ounce 
of that salt in a, (piait (forty ounces) of water. Having poui'ed 
a littlcj of the- solution into Si flat dish, the pictures are to be 
introduced into it one by one ; daylight will not lu^w injure th(‘m; 
let them soak for two oi\ three minutes, or even longer if strongly 
printed, turning and moving tlumi occasionally. The remaining 
unreduced salts of silvtu* are thus tlioroughly dissolved, and may 
now, with the hy])osulphite, be entirely removed by soaking in 
water and jireasing in clean white blotting-] )aper alternately; 
but if time can bo allowed, soaking in water alone will have tlu‘ 
eirect in twelves or twenty-foiu* hours, according to the thickness 
of the paper. It is essential to the success of the fixing process 
that the paper be in the first place thoroughly penetrated by the 
hyposulphite, and the sensitive matter dissolved ; and next, that 
the hyposulphite compounds be ellectually removed. Unless 
these salts are completely removed,' theyfinduce a destructive 
change upon the picture ; they become opaque in the tissue of 
the paper, and entirely unfit it for the fiext, which is 

15. The Printing Process. — The pictme being thus fixed, it 
has merely to be dried and smoothed, when it will undergo no 
further change. It is, however, a negative picture, and if it have 
cost some trouble to produce it, that trouble ought not to be 
grudged, considering that you ai*o now possessed of a matrix 
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\\ liicli is capable of yielding* a vast nuiiibor of l)i‘aotiful im- 
pressions. 1 have had as many as fifty printed from one, and I 
liavo no doidit that as many more plight Ix' ohtaiiu'd from it. 

^IG. Tlie manner of obtaining these impressions have been so 
often^ described, and there are so many difh'ri'ut inodes of 
]>roceeding, that it may he sufficient to notice vci'v briefly tlu^ 
i>est process -with whicli I am accpiainted. Photogra]diy is 
indebted for it* to Dr. Alfred Baylor. His solution is made by 
dissolving one part of nitrate of silv(‘r in tvsclvc of distilled 
vater, and gradually addinif strong lirpiid aunncniia until the 
ja-ecipitate at first ja’odmx'd is ^t l(‘ngtli jifsf I’edissol v(‘d. 

1 7. Home paper is t<f bo nu‘t vvitb, containing trac(‘s of bleacb- 
ing cblnrides, Avlucli does iitjd rc(|uiro any ])r(‘\i(nis prc}>ai’}itiou ; 
but in general it will lx*, found luxvssary to ])r(‘j>are tin* pajX'r 
l)y sliglitly iinj)reguating it with a minute* <niantify of common 
salt. This may be done b}' dijiping it in a solution in wbicb tin; 
salt can liiirely lie tasttxl, or of tlie strength of f?*om thirty to 
forty grains to a j/int of water. Tin* ])a]M*r, iiftc)’ Ixang ])ress(‘d 
in cl('an blotting-] »ap(*r, has in(*rely to lx* di*ied and sm(x»thed, 
wbc... it will Ix; fit for use. 

IS. The aminouia-uitrati* of silver is a))pli(‘d to tin* ])ap<‘r in 
tin* rnauiier descrilxxl in § ; and, svln'ii iM'rfcctly dry, the 

negative ]>ictiiro to lx* c(»picd is to be ap]»liod to il, with its fae(‘ 
in contact with tin; seasitivi; si(V‘* ^fb<’ baclc of tin; in*gative 
picture being U])]>onnost, lln*y are to b(* ]>n'ss(‘d into dost* 
cojit.nrt by means of ji ])]at(; of glass; and, llms secunxl, they an; 
to lx; ex])osed to the liglit of the sun and sky. The (*.\}xisod 
]iarts of the sensitive ])a])er ^will sjx-edily change to lilaf, slake- 
blue, deepening towards black ; and tin* light, gradnally pear- 
tratiiig tbi'oiigli the semi-tnnis])arent negative picture, will 
iiuju'ijit upon the sensitive ]>a]K*r bcneatli a ini])r» >si(»r». 

Tlie negative picture, or matrix, bcijjg slightly tacked to the 
sc'iisitivc ])aper by tvvm iiu‘re ])articles of wafer, tin* ]irog?-ess of 
tlie o]x*ratiou may from time to time lx* ()bser\(*d, and sto])]>(‘d 
at the moment when the ])icture is finislied. 

lb. It ought then, as soon as possihb;, to lx* soak<*d in warm 
Nvater, and fixed in the manner descrilxxl in § 11. 

20. In the.scs pictures then* is a curious and ])i*a^titnl variety 
in the tints of coiour thpy will occasionally assume, varying from 
a rich golden orange to jmrple and black. This eff<*ct dejx*nds 
in a great degree ujion the pajicr itself; but it is inodifieil con- 
siderably by the strength of the hyposulj»hite, the lengtli of the 
time exjxised to it, by the cajiaeity of tlie fla[jer to imbibe it, 
and jxirtly, perhaps, by tht; nature of tin; light. Warm sejiia- 
eoloured pictimes may generally be obtained by drying tjie 
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paper, hy pressure, and making 'it imbibe tlie liyposul] )liii e 
supplied in liberal quantity. 

The paper of “1. Wliatman, Turla^y Mill,” seems to givt^ 
pictures of the finest colour, and, upon the whole, to answer b^^st 
for the purj)Osc. 

If the cbemical agt^uts ?^m]»loyed be ]nire, the 02 )erator, who 
keeps in view th(‘, rnlpntio'n, <.)f each sc'parate ])rf>eess, and eitlaa* 
adopting the inanijnilafion recoinm<*nd(‘d, or improving upon it 
from his own resources, may rely with confidence upon a satis- 
factoiy result. r 

v This cal oty]»e })a]jer is so exeoe,iliugly sensitive to the influence 
of light, tliat vejy beautiful photogi'aphic* copies of lace, featliers, 
leaves, and sucli like aitic^les, may ‘be made by the, light of a 
comimm coal-gas flanu^, (»r an Argand lamp. I'he modti of ])ro- 
ceeding is ])re(;is('ly that d(‘scribed for obtaining tln^ ordinary 
photographic drawings by daylight, only substituting the caloty])e 
paper, wliich should be damp, fin* the cojumon ])hotographi(C 
(When ex])osing th(‘ pre])ared papiT to tlu; light, it should li<‘ 
lield about four or live inches from the flame, and tln^ tinn 
I’equired will be about three minutes. 


But little remains to be added to this very clear and satisfac- 
tory desci*i])tion of the calotype process, — to which, indet^l, is 
mainly duc‘, the perfection to which it has arrived both at home 
and abroad. 

Hjere are, however, a few modifittatiems wdiich must l)e noticed, 
a,s tenduig to simplify tlu^ details in some cases, and to improve 
the geiuu’al (tfects in others. In the main, howawer, it will b(‘ 
found that Mr. Ouudeirs ja-ocess of inanijmlaticm is almost as 
good as any that can be adopt(‘d : and that gentlema]i certainly 
merits the thanks of the j>at(‘nte(*, and of all photographic artists. 

Many modifications of Mi*. Talbots mode of manijmlating 
have been introdiujed wdth very variables advantages. I hav(‘, 
however, found that nearly ev(‘ry variety of papier reijuircs some 
jM^culiar method to excitt^ it to its maximum degree of sensi- 
bility. A fiiw of the published methods may be noticed, as, 
under differ^t circumstances, they may jirbve useful. 

; Mr. Kobert Bingham, who has operated with such success, 
adopts the following jirocess: — 

Apply to the ]^itiper a solution of nitrate of silver, containing 
100 grains of that salt to 1 ounce of distilled w^ater. When 
nearly, but not qViite dry, dip it into a solution of iodide of 
potassiuin, of the strength of 25 grains of the salt to 1 ounc*e of 
distilled water, drain it, wash it, and then allow it to dry. Now' 
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i»ni.sb it over wiili act^to-ni, rate of silvt'r, inndo by dissolving 
grains of nitrate <»f silver in 1 ouiict^ ot distilled Mater, to 
\v]ii(di is added one-sixtli its volume of sti-ong aeetic aeul. j)ry 
it witli ])il»ulous and it is* now rea.(ly for reet'iving tin? 

image. AVlnni the impression has becai reeeived, it must b(‘ 
Avasbt'd Avitli a saturated soluti(Hi of gallic acid, and ex[n)sed to 
a st(?ani lieat, a jid of steam frrtJii the spout of a tt‘a-k('lth\ or 
any c<mvenioiit vessel. The •image \ydl ])e gradually brought 
<<ut, and may be fixed M’ith hy])osulj)hiti5 of soda. It will be 
(•l)S(nw(‘(l that in this ])roce.ss tln‘ solutions of nitiuti* of silv(T 
and of gallic acid aj*e not mi^ed beforii aj»])lication to the pa]U‘r, 
as in i\lr. Tallxd’s process. • * 

Mr. Channing, of Jloston, very much simplified thi‘ calotype 
j)iY>cc‘ss. Jf(‘ dii'ects that fhe pajuu’ sliould bi; first Mashc‘<l ovea* 
with (iO grains of civstallized nitrat(*of sih er, dissolved in 1 ounce 
of distilled watei-, and wlnai dry, M'ith a solution of 10 gi’ains 
of the iodide of potassium in 1 ounce- of watta* : it is then to 
be M ashed M'ith M aUa*, iind dried belwasai folds of blot ting pa [>er : 
tlie siMisibility of the ])ap 4 ‘r is (torivctly s;dd to be much im- 
pi'ovcd by com]»iniiig a little chloride of sodium m ith th(‘ iodidti 
of potassium : o grains of ilie latt^a* salt, ainl ratlua* less than 
liiis of the ha’uua*, in an oun<u‘ of water, may he (au]>loyed 
juh aiitageously. 

To use this j)aper of ^Ir. (diaiining's, Mlu‘re tinuj is an obj(‘<t, 
it is nece.ssjuy to Masli it ijumediaiely belbrt* it is placed in the. 
camera ohseura, M'ith a weak soluti<ui of nitiatc^ <»f silver, to 
M'hieli a drop or two oidy of galliii acid has be(*n addcsl. ^Ida‘ 
jiieture is su])se([iiently deva-loped hy \he gallo-nitrate of siha-r, 
as already descTihtal. 

Blampiart Everard, Sagnez, and some otlnus, havt^ recoin- 
mejifled that in the prej)aration of tla; highly sensiti\e photo- 
graphic papers no brushes should he (*iu[>h)y('d. They jjui'mk^ 
the Ibllowing plan : the solutions are j>oured upon a jMateetly 
ilat piece of glass, and the [kijm’J- carefully drawn o\er it, and, it 
necessary, j»ressed closer by aimther j>late of glass. 

A plan of iodizing pap( a* bas bemi pro})osed by i\Ir. 'Jordan, 
M'bicli otiers many advantages. lo<iid<^ <»f hilv<‘r' is pn:ei]»itatfd 
frojM the solution oi* the nitnitt; by iodide* nf polaNsium, and this 
precipitate being lightly Mashed, is redissolv<i|| in a strong 
solut ion of the latter «ilt. 3 ’liis .st >11111011 is a))plied to the pa]>er, 
and the paj^er alloMcd to dry j after this it is ])lae(‘d face down- 
M'ards upon some clean Mat^ i* ; lie; iodide of |)otas.^ium is 
remov(‘d by this, and a jmn* iodide of sih erj(*ft on the pajxa*. 

If the }>ap(‘r carefully and properly iodized is M'ashed with a 
very dilute solution of the aeeto-nitrate of silver, that is to say, 
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with a solution^ composed of 10 OT*ains of nitrate of silver to 
1 fluid ounce of distilled water, and 10 drojjs of a concentrated 
solution of gallic acid be added to anotliei* ounce of distilled 
water and the two rnix’cd, it will keep for three weeks or a 
month. It may be used dry in the canieiTi, and afterwards 
developed with the gallo-nitratc in the usual manner. It will, 
however, recjuii-e an expo^^^lre«^ in the cameiu of from t(m to 
twenty minutes, and is, therefore* only useful fov still objects; 
but for l)uildings, landscapes, foliage, and the like, nothing can 
be more beautiful. 

Le Gray recommends as a liighl/ sensitive ]>aper for portraits 
the following : — , 


Distil ]cd water . . . . 6200 grains. 

Iodide of ])otassium .... 300 „ 

Cyanide of potassium ... 30 „ 

Fluoride of potassium ... 1 

Paptirs are washed with this, and then with his strong solution 
of aceto-nitmte of silver, which is described in the section 
devoted to the wax ])aper process. 


M. A. Martin, who is aidc^ by the Imperial Academy of 
Sciences of Vienna in his emh^avours to improve the photo- 
grajdiic processes, and render them available to the purposes of 
art, has published the following as the best proportions in which 
the solutions should be made, and the order of their application. 

For the negative pictime — 

Fi7'st, Iodide of potassium t oz. 

Distilled water 10 fluid oz. 

Concentrated solution of cyanide 
of iiotassium j 

Secmid. Nitrate of silver 7 drachms. 

Distilled water . . i . . 10 fliiiid oz. 

-fet rong acetic acid „ 2 drachms. 

Third. A concentrated solution of gallic acid. 

Fourth. Good spirits of wine. 

Fifth. Hyposulphite of soda , . . . 1 oz. 

Distilled water 10 fluid oz. 
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First. Chloride, of sodium .... 108 gi’aiiis. 

Distilled water ... . . . 10 oz. 

Second. Nitrate of silvei* . . . . 1 oz. 

Distilled water 10 oz. 

Third. Hyposulphite of. soda . , . . 1 <^z. 

Distilled water 40 oz. 


Nitrate of silver 30 graFns, dissolved iu h oz. of distilled 
Avater, to he poured ii^to s'ljhitiou, iu a small stniam, wliile 
it is coiistantly stirred with a glass rod. 

Martin particularly ree(rVuuuaids the apjdientiou of the iodim^ 
'.salt first to tlu‘ ])aper, drying tliis, then a])plying tin? argentine 
soluthm, and drying ra])idly. J have urg(‘d tl>e necessity of 
ihis on s(^veral occasions : the advantages are, that the iodide' of 
silver is left on the very surfaces of iho, ])a]H;r I’c'ady hr the 
iiitluence of th(^ slightest chemical radiation. 


The productions of IVI. Flache.ron, which were s(',eu in the 
Great Exhihition, excited much inti'rtist, atid the ])roc('ss hy 
which these were obtained in the Fteriial City was (jagtrly 
s<) light for by ])hotogra])hic amateurs. Tn th(^ A rt Jom'iffd for 
May, Mr. Thomas has cornnmnicati'd the jirocess by which the 
j)hotog}'a])hers of Dome produce their l)est-cticcts j and as this is 
important, as being useful in hot cliihates, a sutficiejjt portion 
of that communication is trunsfeiTed to these jiages. • • 

Select old and thin English paper — 1 prefer Whatman’s: 
cut it iu such a manner that the sheet shall be tlu^ sixteenth of 
an inch smaller than the glass of the j)aper*holder on every si(h), 
and leave two ends at diagonal cormrs to the sheet by vrhiidi to 
liandle it. 

‘^2dly. Prepare the following solution : — 

^'Saturated solution of iodide of potassium 2}^ fluid drachms: 
]>ure iodide 9 grains: dissolve. 

Then add, distilJed w%‘iter IDJ ounces, iodide of ])o1a.ssium 4 
di’achms, bromide of potassium 10 grains, and mix* Now, jilter 
this solution into a shallow^ jiorcelain v<‘ssel somewdiat larger 
than the sheet of paper to be prepmsL Take a j)i(!ce by the twf) 
diagonal ends, and gently place the end of the marked side 
nearest to you, upon the surface of the bath ; then carefully 
incline the surface of the sheet to the li(]uid, and allow it to rest 
two minutes; if French j)aper, one minute, or until the back of 
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the paper (not wetted) becomcis tinted iinifonnly by tlic action 
of the dark-colonred solution. Raise it up by means of the tw(> 
ends occasionally, in order to chase away any air-bubblos, whicli 
would be indicated by white Gpots ontlie back, showing that tliv 
solution in these parts has not been absorbed. Hold the pap(‘r 
by one of the ends for a r/iimite or so, in order that the sii])L*r- 
fluous moisture may run ‘off, 'then hang up to dry, by pinning 
the one end to a string run across room, and h^t tlie excess droj) 
off at the diagonal conier*. When dry the paper is ready for 
use, and quite tinted with iodine on both sides. It will keej) 
any hujgtli of time, and is much inlia-oved by age. 

'-^Wdly, I Avill presume that four. sheets arc; to be excited for 
the camera, and that the operator lias two double jmpcu’-holders, 
made without a wooden partition, th.; intc;rior capacity of which 
is sufficiently large to admit of thi-ee glasses, all movable. The 
third, as will he seen, is to 2 >rovent the two 2 >ioces of excited 
paj)er coming in contact with each other. 

]^rc;])are the following solution : — 

“ Take nitrate of silver 2.J drachms ; acetic-acid 4.] drachms ; 
distilled water ounces ; mix and dissolve. 

Now take four of the glasses of the pap(;r-holders perfectly 
clean, and jdace each u^nni a j)ic*ce of common blotting- 2 )aj)er to 
absorb any little excess of lic^nid. Pour aliout Icj drachms, or 
rather more of the solution just prejiared, into a small glass 
funned, into which a filter of white bibulous jiajier has been 
placed, and let the solution filtcu* droji by drop upcjii glass No. 1, 
until {ibout IJ, drachms ha-vc; been filtered in detached dro 2 )S, 
regularly j)laced u2)on its surface : then, with a sli]) of ]iaper, 
CJUAse the; liciuid to be diffust‘(l ovrr the whole surface; of the' 
glass. Take u 2 )icce of 2 )r(;j»ared jiajM'!-, ajid jdace it ma,rkc;d, side 
downwai’ds, u])C)n a glass just ])re2)ared, bc'ginning at the end 
nearest you, and thus chasing out the* air. Draw it up once; or 
twice by its two diagonal corners ; allow it to rest, and 2 )rc;i)arc; 
glass No. 2 in a similar manner. Now look at glass No. 1, and 
it will be 'perceived that the violet tint of the jiaper has become 
mottlc;dwith iiafches of white, which gr.idually sjiread, and in a 
fciw seconds tlie })aper resumes its original whiteness, which is an 
indication that it is ready for the camei'a. It will be found to 
adhere firmly to the glass. Do not remove it ; but hold the 
glass up to allow the excess of fluid to run off at one corner. It 
must not be touched with blotting-iiaper, but re])laced flat on 
the table. Serve Nos. 2, 3, and 4, in like manner. Take four 
pieces of common white i)aper, not too much sized, free from iron 
spots, and cut a trifle smaller than the prepared sheet ; soak 
them in distilled water; draw out one piece, hold it u]! by tin; 
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fingers to drain off supei’fluons moisture, and plave it gently upon 
the Lack of the jirepared paper. With another jiiece of glass 
kept for the pui’iiose, having the edg(^ rounded, and large enough 
to act uniformly uj>on the jiaper, scrajie off gently the (‘xc(‘ss of 
liipiid, heginning at the top of the sheet, ami removing with the 
rounded edge of the scraper the li([uid to one of the corners, 
llejieat this ojicratioii twice. !l5oth the excited and suiieriin- 
]>ost*d ])aper ate thus lix(‘d to*the glass. Two glasses and 2 >apei*s 
heing thus prepared, take the clean glass No. tO, and place u]»on 
No. 1 : ])rcss gently : the ijiioist pajua* will eausi* it to adluTc*. 
'fake u]) the two glasses thus affiMal and })]ace them U]K)n glass 
N(^*. 2, in such a marrtier that tlu^ su}K?rnuni(‘raiT glass No. r> 
shah he in the ctaitro. The wliolc‘ will form a com])act body, 
and having ])olished the surfact‘S, and wip(‘d the edge's, may at 
once h(‘ jnit in the ]ia]K'r-holde]-s. 

“ With a Ivoss’s, Chevalier's, or Lerehours’ single lens, 

tliree inches diaimter, and half an inch diaphragm, lh(5 ohji'ct 
to h(i cojmh, w(‘ll lighted hy the sun, the pajKT will reipdrefroni 
four to six minutes’ exposun'. 

“ ^)llhf. Take out tlu^ three glasses, which will still tirmly 
adhere', se})arate tlu'm gimtly, ami iHunove tlui piece of moistened 
j»ap(‘r, which must not ])e used again. Now lift u]>the preparc'd 
jiaper Ly one c<.»ruer to the extent of half tln^ glass, and pour 
into tile centre about one drac^ini of a saturated solution of 
gallic acid, which will imnu'diately diffuse itself, liaise also tlu' 
otlu'i* conu'r to facilitate its extension ; and serve the otlu'rs in 
like manner. The image tak<xs genevally from ten to twenty 
minutes to develope. Hold up the glass to a candle tt) wat;:}i 
if^s intensity. When sullieiiaitly develop(‘d remove the jicgativa* 
from the glass. Wash it in two (>r three waters for a tew hours, 
<lry with blotting-})aper, and immeme (;ach separately for tc'ii 
minutes in a bath of bromhle of potassium in solution ; then 
wash and dry. 

‘‘ The iodide may be removed by means of liy]>o.sulphit(i of soda 
in the iLsnal way, twelvemonths afterward.s, or when conv<^nient. 
If,’’ says Mr. Thomas, the process has been eai-(*fully condmdijd, 
four beantiful negatives must .be the result. I was ten days 
working incessantly At Poilipeii, and scarcely c\ er knew what a 
failure was.” 

Mr. Muller, a gentleman who has hceui j)r-actising photogra])hy 
.with great success at Patna, in the East Indies, has comniuni- 
catod his jmuce.ss to me, which is as follows 

A solution of hydriodate of iron is made in the j»njportions 
of 8 or 10 gniin.s of iodide of irr)n to 1 ounce of wat(a-; tli.ia 
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solution is prepared in the ordinary way, with iodine, iron turn- 
ings, and water. The ordinary paper employed in photogpraphy 
is washed on one side witli a solution of nitmte of lead (1 5 grains 
of the salt to 1 ounce of water) ; when dry, this paper is iodiztsl 
^ither by immersing it con\pletely in the solution of the liydrio 
date of iron, or by floating the leaded surface on the solution. 
It is removed after a minut(i or two, and lightly dried with 
blotting-paper. The ])ap<^i‘TK)w contains iodide of Iftad and proto- 
nitrate of iron : while still moist it is rendered sensitive by a 
solution of nitrate of silver (100 gpxins to the ounce of water) 
and placed in the camera. After^tlie ordinary exposure it may 
be removed to a dark room ; if the* image is not already devcv 
lopcd, it will be found sj^eedily to ^appear in great sharpness 
withoid any fartlmr application. It Aiay then be fixed with the 
hyposulphite of soda in the usual manner. 


In Deccmlxir 18/52 Sir John Herschel communicated to the 
pages of the Athenamm a letter from his biother-in-law, Mi*. 
Stewart, a resident at Pau, in the Pyrenees. In this he states, 
that, at the suggestion of Professor Kegnault, he was induced to 
adopt a process of mani})ulation which gave some charming re- 
sults, and which he thus describes : — 

; “ The following observations arc confined to negative paper 
processes divisible into two — ^the imt and the dry. The solu- 
tions I employ for both these pi*ocesses are identical, and are as 
follows: — ' , 

^8olu}iion of iodide of potassium, of the sti-ength of 5 parts of 
iodide to 100 of pure water. 

Solution of aceto-nitrate of silver, in the following ])i’oportions : 
— 1/5 parts of nitrate of silver, 20 of glacial acetic acid, 1/50 of 
distilled water. 

Solution of gallic acid for developing — a saturated solution. 

Solution of hyposulphite of soda, of the strength of 1 part of 
the salt to from 0 t^ 8 parts of water. 

For both the wet and dry process I iodize my paper as fol- 
lows : — In a tray containing the above solution I plunge, one by 
one, as many sheets of paper (twenty, thirty, fifty, &c.) as are 
likely to be required for some time. This i? done in two or 
three minutes. I then roll up loosely the whole bundh*, of sheets 
while in the bath ; and picking up the I’oll by the ends, di’op it 
into a cylindrical glass veasel with a foot to it ; and pour tlie 
solution therein (enough to cover the roll completely) ; in case it 
should float up above the surface of the solution, a little piece 
of glass may be j)ushed down to rest across the roll of paper and 
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prevent its rising. The vessel mth the roU of paper is placed 
under the receiver of an air-pump and the air exhausted; this is*^^ 
accom])lished in a veiy few minutes, and the paper may be left 
live or six minutes in tlie vacuum. Should the glass bo too 
high (the paper being in large sheets) to be inserted under the 
2)neumatic jmmjM’oceiver, a stiff lid lined with India-rubber, 
with a valve in the centre communicating by a tube with a 
common direct-action air-punlp may be employed with equal 
siKJcess. After tlie j)ajier is tlins soaked /?/. Vffcuo it is ixunovc'd, 
and the roll dro])])ed back ipto the tray with tlie solution, and 
tlms sh(H‘t by sheet 2>i<*ked off and hung xq) to dry, when, a«s with 
all <dh(‘r iodized 2'>n2)er,* it wiTI te(‘2> for an imh'finitt' tim<\ 

“I cannot say that T fxdly understand the rationale of the action 
of the air-2 )ump, but several valuable adva.ntag(‘s are obtained by 
its xxse : — 1 st, The 2^n2)er is thorough Fy iodized, and with an e(2ua- 
lity tlo*ough(.)nt that no amount of soaking for no 

two sheets of 2 mx2»ct ax*c alike, or (W(‘n one 2 >erf(‘ct tlmuighout in 
textuT’c, {'.nd air-bulbs are im2M>ssibh‘. IM, The operation ‘is 
accomplished in a quarter of an hour, which generally oceu|)it‘s 
one, iwo, oi* more hou?*s. dd. To this do 1 (diidly iitti ibutx^ the 
fact that my 2)a2H'r is never solarizt‘d <wen in the brightest sun; 
and that it will Ix'ar whatever amount of (‘\q)osure is n(u;(*ssa,ry 
for tli(‘, deepest tuxd most inqumctrable shadows in the view 
without injury to the bright lighj.” 

Wet Process. — To b(‘giii with tla^ WPt [mxiess. flaving 2)re- 
]>artMl the above sohxtion of aceto-ixitrate of silver, float a, slnad of 
the iodized jja2)er U2)oii tlie surface of tlys sxnisitive bath, leaving 
it there foi* about ttai minutes. During this interval, Jiavir^^ 
]»laced the glass or slate of your slider quite level, di 2 > a slu^et of 
thiclc clean white 2 winting (unsized) 2>a2)er in waba*, and lay it 
on tli*^ glass or slate as a wet lining to receive the sensitive 
sheed. An cx2)ert manqxulator may tluai, removing th(^ sensi- 
tive sh(‘t*t from the bath, extend its sensitives sides iqjpe'rniost on 
this Wet pa 2 ‘)er lining, without allowing any aii-bid>l)les to inter- 
ve'no ; but it is difficult ; and a very sim 2 >le and most effiectual 
mode of a v^oidingair-gledmles, particularly ill handling ve;ry large 
sheets, is as fe)lle)ws: — Pour a thin laye*!’ of wateu* (just sufficient 
not to flow over the sides) ilpon the lining pa2xer afte*r you liave 
e^xtended it on ycur glass or slate, and then lay eh)wn your sen- 
sitive' 2»M2)eu* gc^iitly, anel by degrees, and fl(.)ating, as it weu'c, on 
this layer of w^ater, and when extended take tlie^ glass and 
l)a 2 »crs "between the finger and thumb hy an up2)er corne'r, to 
ju’evont Ihedr slip2)ing: tilt it gently to allefw tlie iiite'i‘ 2 )osed 
wate r to flow off by the bottom, whiedi will leave the two sheets 
•cihering closely and perfectly, wdthout the slightest chance of 
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jiir-l)uM)lcs ; it may tlieii b(i left for a miuiite or two staiuliiii' 
upright in the same position, to allow every drop of water to 
escape; so that wlum laid flat again, or placed in the; slkh'r, none 
may return hack again and stain the i)aper. Of coiirst^ the 
sensitive side of the sheet^ is tlms left ex])osed to the uiiiiiter- 
JTipted axdion of the lens, no protecting plate of glass heing 
i liter j >osed ; and even in this dry and warm climate, 1 iind the 
humidity and the attendant sensitiveness })rciservvid foi* a couphi 
of hours. 

“Dry Process. — Tn preparing sh^^ets for use wlien cZ/v/ for tra- 
velling, (fee., I have discanh^d the use of prH'viously waxed paper, 
thus getting rid of a troublesome Opeiution, and proceed as fol- 
lows: — Taking a sheet of my iodized paper, in place of floating 
it (as for the wx;t })rocess) on the sensi^vive bath, 1 plunge it fairly 
into the bath, where it is htt to soak for five or* six minutes; 
then removing it, wash it for about twenty miinites in a bath, 
or even two of distilled water, to remove the excess of nitrate of 
silver, and then hang it u]) to dry (in lieu of drying it with 
blotting-jraper.) Fapcu* thus prepared possesses a greater degree^ 
of sensitiveness than waxed yraper, and preserves its sensitive- 
ness, not so long as waxed paper, but suflieiently long for all 
practical purposes, say thirty houi*s, and (weri moT*e. The Eng- 
lish manufactured paper is far supc'rior for this purjiose to the 
French. To develope these views a few drops of nitrate' of silver 
are requu’Cid in the gallic acid b.ath, and they are finely hxed and 
waxed as usual.” 

It will be a])])arent to the careful rea-der, that all the pi*ocesses 
given, jirc in all essential particulars the same. To a few sim})le 
alterations in the nianij)ulatojy details a]*e due all the variations 
in sensibility, and in the general effect of the resulting jncture. 

The main principles are : — 

1st. To iodize the pa])er — ^that is, to secure a unifoi*m coating 
of iodide of silver oaxu* every part of the surface of the paper, 
and an. entire absence of either the alkaline or the metallic 
nitrate. 

27 id. To have an excess of nitrate of silver spread over tla* 
iodide a short time previously to using the paper ; and if a high 
degree of sensibility is required, the combination of such an 
organic decomposing agent as gallic acid. . 

In all the photographs obtained by this process, the impres- 
sions from green leaves are very inq>crfect. This is only to be 
obviated by adopting the advice of Herschel, and substituting 
the bromide for tlie iodide of silver. The following renuirks are 
so much to the point, that I hav(' transferi*ed them from the 
Journal of the Fhotographio Society : — 
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T have read, ‘‘says Sir J. F. W. Herscludr ^vith eonsidi'rahle 
iiit(‘rost tlic remarks of Sir W. J. Newton, 0}i PJiofnijritph j/ in, 
its Artistic view, <fr., cominiinicfitej to tlie l^liotog-rapliie Soiat'ty, 
and ])y them ])riijt(Hl in the Journal of tlieii* S(><*it‘ty (No. 1). 
These x'emarks are in pexTeet consonance with my own impiw-- 
sions as to the absene(‘, iu tlu^ ye»y best pliotoiL^rajdiic hoHlsrajx’ 
J liave seen, of a true artistic^r(‘])resentati(>ii of th(‘ i‘elative in- 
tiaisities x>f liiilit and shade, the consetinejice of wliich is usually 
a most jiaiiiful want of kee'piniij ; — a. stru_L(<^le to eomo forward of 
])arts which natiu’t' siippivsr^^s, and a. want of n^n'kiinj ont, in 
l^‘atur(‘s wliieli, to tlie eye, .palpably distinct. 

“ Sir W. J. Newton* strikos with th(‘ triK‘ eye of the ]>aint('r 
on the more ])roniinent eyil of the whoh^ ease ; ho says (p. (>), 

‘ VVomleiful as th(‘. jjowers of the c^nna-a ar(‘, W(‘ ha\t‘ not y(‘t 
attaiiK'd that dogj-<'(‘ (►f ]H‘rfoetion as to it'jaH'sont tliitlilnlly the. 
eth*ct of cotonrs. aij»l eonsia jinaitly of Hi/ht <nnl sJtndt'. Foi* in- 
stane(‘,, a bi*ii*ht red or' ycdlow, whi(di would act as a. HtfJit wi 
natur(‘, is always retn'(‘S(Mit.<*<l as a (htrJc in th(‘ t'ana'i'a, and the 
same with ii^na'n. lUue, on the contrai'y, is always lin-hter. 
ll(‘nee th(' im]»ossil)ility of repi'(‘S(‘ntini>j tin' true (‘1h‘ct of juitun*, 
or of a, picture, by means of ]>hotoj;ra]hy.’ 

“ No one can have view(‘d tin* excpiisib*. [>ietnr(‘s of M. Ib'.if 
nault or Mr. Stewai't, without f<‘eling that veiff fa,tiint, is unduly 
black and wantinj^ in artistic pi-oduction. No one who has 
studied colours, not as an artist, but as a })h otologist, can for a 
moment be igiioi'ant of its caus(i. The red and yidlow rays, and 
esperinlltj the former, which form so hiVije a 'portion of npetahle 
(jreeus, ai'c^ sujrpi’cssed. The^" affect not tin* materials at«j)i*esewt 
ustid in the j)liotogra})hic art in its higlnist (h'velopnnait. 

“ ( )n(^ word sulli(U5S for the ktw of the dilliculty — J ODiNi:. 1 1 is 
to the ])i'actica]l}r exclusive use of this eh'immt that the whole* 
(‘vil com])lainod of (most justly) is attributable. I have shown 
(scM* my pap<‘rs, Phil. I'raiis. 1840, 18^2, Aitieh's 120, 217, and 
‘ On the Action of the Hays of the. Solai' Spe^ctrum on* the Da- 
gueireotyjie platen,’ Lond. Ed. and Jhdd. Phil, ,/rr// /*//./'//,• 1 843, 
Art. xix.) that iodized silver is insensihi<‘, or in'arly^ so, to the 
red and orange rays — that its 'range ef sensibility begins, with 
astonishing abr'ujdiiess, beyond the medium yellow and within 
the him. region — is iKAverful at the indigo, and extends far into 
rays whhdi have absolutely no effect in prodindng vision. No 
wojjder then that iodine produces pictures unsiitisfactory to the 
aitistie eye. Iodine then must be thrown overboard or limit(‘d 
in its use, covte qui coiite (and tlie sticrifice is*a formidable one), 
if photogra])hy" shall evei' satisfy the dtisires of the aitists. 

“ What then are we to haA^e recourse to ? Bromine. A ne'»' 
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pbotograpliy has to be created, of which bromine is the basis. 
This I have proved in niy experiments on this substance {PJtil. 
Trot^, 1840, Art. 77 ; also xix. Land. Ed. d;G. tTonnudj 
above cited). The action of every luminous ray, so far as can 
be traced, is ecpiable throughout the spectrum ; but tlu*. rays 
beyond the luminous ones act powerfully, and these must be eli- 
minated. A glass screen, with a veiy slight yellow tinge applictd 
close to the focal picture, or, still better, a glass cell, with opti- 
cally true surfaces, containing a weak solution of sulphate of qui- 
nha^, according to tlie recent results o»‘ Pi’of, Stokes, will effec- 
tually cut off these, and reduce the jjetion of the rays within tlij^j 
limits which art recognizes. I btdieve M. Jlecqiierel has used 
the lattei“ liquid with a similar Anew; I will oidy add, that it 
i Avere much to bo wisluxl thj«»t artists would study the simctrwm 
' and its habitudes in i-elation to their pigments.” 


Section IT. — Calotype Puoc^ess on Gelatine or Albumen. 

The us(‘, of organic matter in facilitating the change of the 
silver salts very c^arly engaged the attention of Sir J ohn Hei’schd ; 
and from time to time, following his suggestions, others haA(‘. 
employed A^arious orgajiic matters, albumen and gelatine being 
the favourite substanc(^s. ThcViO Inwe been principally used for 
th(^ puri)ose of sjU’eading jdiotographic ])re2)arations on glass, 
which we shall havt^ 2)articulavly to describe : at the sanu‘. time, 
‘they are stated to ha.AUid>een ejnployed Avith much advantage 
ov pajH*!* by some 2)hotogra]»hists. ^ i\>r the jiegative ]>ictures, 
Gustavo Lo Gray giv(us us the folloAving directions and parti- 
cular information : — 

First Operation. — Dissohe throe hundn^d grains of isinglass 
in one junt and tliree (luaiters of distilled Avater (for this jmrpose 
\ise a water bath). 

Take one-half of this prei>aration Avliile Avarm, and add to it 
as under : — 

Iodide of potassium 200 grains. 

Bromide of ditto . . . t . t GO „ 

Chloride of sodium 34 „ 

Let these siilts be well dissohxd, then filter the solution through 
a piece of linen, put it, still warm, in a large dish, and plunge 
in your jiaper completely, leaf by leaf, one on the other, taking 
care to jireA^ent thb air-bubbles from adhering to the j)a2'>cr. 

Put about twenty leaA^es at a time into the dish, then turn 
the wjiole, those at the tojj to the bottom, then take them out 
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oue by one, and bang tliem by one comer with* a pin bent like 
tlie letter S, to dry spontaneously. 

When hung up, attach to tl)^ opposite oorner a piec^ of 
bibubjus paper, ’which will facilitate the drying. 

When the i)apcr is dry cut it the .dzc required, and })re.servt‘ 
it in a folio for use; tiiis pajocr intiy be made in the day-time, as 
it is not sensitive to light in tjiis state. 

I'he bromide does not, in this ease, act as an accelerator, as it 
(ha's on the silver plattis of the daguerreoty])e, because, instead 
of quickening, it retai-ds tht^ operation a littb* ; its action is to 
])j-eserve from the gallic acjd.the Avhitt‘ of the j)ajH‘i*, which 
would })lacken more Vajadly if you eni])l()ved the iodide of 
])otassiuin alone. 

Second Operation. — ri (q)aje, by khe light of a, tajKT, tlie fol- 
lowing solution in a sto]>])ei-ed bottle : — Distilled water, <j fluid 
ounces; crystallize 'd nitrate of silver, grains. 

When tln^ nitrate is dissolved,* ad<l 1 ounce; of ciystallizable 
a('('tic acid : be careful to exclude this bottle from the light, by 
(;()vering it Avitb black paper. This soli'titm will ket‘p good until 
the whole is used. 

When you Avish to o[)erat(‘, pour the solution u])on a. porcelain 
or glass slab, surrounded Avith a glass or ]>a])er bordt'r to kt‘ei) 
the li(pAid from running oil*. I usually take tin; solution out 
of the bottle by nu;ans of a })ipeti(‘, so as to prev(;nt the; distri- 
bution of any p(;llicle of dust or other inq)urity over the glass 
slal). 

Take; a sheet of tin; iodized paper •by tAvo of the corners, 
holding them perpendicularly^ and gently lower tin; mifldle itf 
Ur; paper u])on the centre of the slab; gradually dcju-ess until* 
the sheet is ecjually spread; repeat this o])eration seweral times 
until the air-bubbles disiippeiii* ; take also the 2>recaution to keep 
th^u})j)er side of the })aper diy. 

In order to prevent the hngers from sj)otting the ])aper, pass 
a ])one paper knife under the corner of the sheet, to lift* it from 
the slab between that and the thum]>. 

Let the sheet remain upon the slab until the foruiation of the 
chloro-bromo-iodide of silver is perfect. 

This may be knoAvn by tie disiApjjearancc of the Auolet colour 
wliich the back of the pajier at lii’st present(‘d ; it must not be 
left longer, otherAvise it Avould lose its sensitiveiujss. 

The time required to cflect this chemical change is fi'om one 
to five minutes, depending upon the quality of the paper. 

Spread upon a glass, fitted to the frame of tfie camera, a piece 
of white paper well soaked in water; upon this place the pre- 
pared sheet, the sensitive side upwai'ds. 
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The paper wfiich you place underneath must ho free from 
spots of iron and other im])urities. 

It is also necessary to niarhi^tho side of the glass wljicli onglif 
to be at the bottom of the camera, and to keep it alwnys ii- 
dined in that direction ^dien the ])a])ers are apjdied ; if this 
j)recaution is neglectcul, tlie Itfpiid collected at the bottom, iu 
falling over tluj j)re])ar<^(J ])apei‘, v\;ould not fail to produce sj)()t.s. 
The pa])er thus a})plied to the glass will remain there for an 
hour without falling off, and can be placed within that time in 
th(i camei’a. 

When 1 am going to take a. proo]t‘at a distance, T moist(m tie* 
sheet of lining pa])er Avith a thick solutfon of gum arahie, ami 
can thus pr-eserve for a longer time itt^ humidity and adhesion. T 
can also in this case mak(^ u*;(‘. of two glasses between whieii tin* 
pa])er is ]>lacetl, according to the direction of M. lllaiKpiart Ever- 
ard; but it is necusssary to take great care that the})la tes of glass 
are perfiM^tly dean, and to haA’o tlnmi re-])oHsh(‘d if scratched. 

I (mi])loy foj‘ this ])ur])ose blottiug-])aper to dean them, as 
well as Jiiy plates ; it is much super ioi- to linen, and absorbs 
li(piids and ini])uriti(‘s that adhere to it. I nev(u* s[)are tlie 
l)lotting-j)a]KU*, for 1 would lutluT use a leaf too much tlian b(‘ 
uiKHU’tjiin about the cleanness of my glass. 

When the sluxit of lining ])aper adh(a'es well to the glass, it 
should not b(^ nunoved, but «>nly moistened afi'esh with w'atei‘, 
after which you may a])])ly anotlua* she(^t of the sensitive pap(‘]‘. 

In pr(^])aring several she(‘ts of the sensitive paper at a time, it 
is not necessary to waslrthe slab for each sheet ; you neeil only 
(h’aw (tv^er it a picice of white j)a])(a\to remove, any dust or pellieh^ 
‘formed. 

Wlien your ojM'rations are tinished, you may pour back the 
ac(^t()--nitrate of silvia- into a hottle, and reserve it for anotlier 
time. 

The necessity of employing M. Le (ti*ay\s ])apers in a wot state 
is their 'most ol)j(‘ctionable quality, hut certainly the I'csults oh- 
tained hy strict attention to his directions are often exceedingly 
l>eautiful. For developing the image the following is recom- 
mended, which does not, hoAveveiy differ essentially from tlie 
developing process(*-s already <lescribed. 

Make about a pint bottle of satui'atpd soluVion of gallic acid, 
having acid in excess, and using distille<l Avater ; decant a poi‘ 
tion into a smaller bottle for general use, and fill np tlie other 
bottle ; you will thus always have a clear saturated solution. 

Pour u])on a slab of glass, kept liorizontal, a little of tin's 
liquid, spreatliug it ecpially Avith a slip of paper, then apj)!}^ tlie 
♦paper which has been exposed in the same manner as described 
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tor the negative pajxjr, being careful te keep the back dry. 
Watch its development, which is easily observed through the 
hack of the paper ; you may leave it thus as long as the back of 
the image does not begin to spot. 

When it is rendered very vigorous, remove it (piickly to 
another (dean slab, and well wash it in several waters, oc(;a- 
slonally turning it, and gently passing the fing(ir over the bade; 
hy this mean;* you J’emove ahy crystals of gallic acid whi(di 
might s])ot the picture. 

The a])])eara.nce of the iinj^ge at the end of tliis ])rocess will 
enable you to judge if it was e^xposiul in the canmra tlu^ ju’ojhm' 
time. • • 

Jf it hecomi^s a blmdsli grty all oven*, the ])aj>er has Ixm'ii (ex- 
posed too long ; if the strongest lights in th(‘ objecd., which 
should be vet y black in the negati\V, ar(‘ not (hu‘])(‘r than tht‘ 
halt-thiLs, it has still been to(» long t\v})ost‘d ; if, on the contrary, 
it has b('(m (‘Xposed too short a tinuj, the lights are but slightly 
ma.rk(‘d in bhick. 

If Iht; time has luant just right., you will obtain a proof 
which will (‘xhibit well-d(dln(‘d contrasts of black and white, and 
the, light pai'ts will Ik* vmy transparent. Th(‘ <HK‘ra.tion is 
sniindinies a('C(‘lerat(Hl by heating the gallic acid, a.nd by this 
process th(‘ daik ])arts oi‘ the ])iclur(; aic r imdeiH'd \ cvy black. 

To li.\ thes(j negative proofs, a^\(Ty strong solution of hyj)o- 
suljdiite of soda, — about 1 ouikh*. of tla; hy])osulphiU‘ of soda, to S 
tluid ounces of water, — is em])loycd, ami the picture' is allowcul to 
nmiain in it until every ti'ace of yellovvjn^ss is j*(‘mov(‘d from thi' 
paper. 

Tlu^ use of albuimm on pjfper has not Ihhmi ('Xt.(msiv(\ nor- do 
1 conceive that it otlei'S any pciculiai- advanta.g(*s. The be^st 
mode ot procjeeding is to lauit the white of (ggs into a fr*oth ; 
tlien set the fluid asid(‘, at rest, and, when peidectly ch'ar*, make 
w ifli it the follow' ing solution : — 

White of Eggs, 2 iluid ounce ‘S and a half 
Iodide of Potassium . . . ob gi*ain.s. 

Bromide of Potassium . . . \5}^ „ 

Chloride <^f Sodium’ ... 4 ,, 

Pour the solution into a dish placed hori/ontally, taking cai’e 
•that the froth has entirely disajrpeanMl ; tluai take tin* j)a])er 
that you have chosen, and w^et it (m one side.* only, iKginning at 
the edge of the dish w^hicli is nearest to you, and the largest sid(‘ 
<4 the slu'et, placing the right angle on the liepiid, and inclining 
it towar'ds you ; advance it in such a manner as to (‘xcumse a 
l)ressuro which will remove the air-bubhlcs. Place before you a 

p 
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light, so as to he able to perceive the bubble.s, and to push 
them out if tliey remain. 

Let the leaf imbibe for a minute at mo.st, without touching it ; 
then take it up gently, Imt a*t ojic’e, witli a very regular mov(?- 
ment, and hang it up l)y t]ie cornei- to dry. 

You pr(‘pare tlius as many leavcis as you wish in the same 
bath, taking cmto that tluTo is always about a (juarter of an inch 
in depth of tlie solutioh in the ‘dish ; then ])la.ee your sheets 
(thus p7‘e])ar(Ml and driinl) one oji tlie oilier between two leaves 
of wliib^ ])ap(ir, an<l jiass over i lean ^everal times a very hot iron, 
taking out a leaf each tini(‘ ; you will thus i-endca* the albumen 
insoluble. 

Tlie ii'on should be a^ hot as it can be without scorching the 
paper. ' 

Then use this n(\gative ‘ pajier exactly like the first pa pel* 
named ; only groat attention must be olisorved that the im- 
mersion in th(‘ ac(d/0-nitrate bath is instantaneous, and that 
the air-bubbhis :nv imniediat(‘ly driviai out ; for (?vmy tini(‘ you 
stop you will make stains on the. jiaper. It is also necessary to 
wai'in nio(h‘rat(‘ly the gallic acid. 

One of the b(‘st siawici^s rend(a-(‘d oy the albumen to ])hoto- 
gi'a])hy is, without doubt, its ap] dication to the prcqiaration of tie* 
])ositiv(i liajier, to whi(!h it- giviss a brilliancy and vigour dittic' 
to obtain by any otlu'r imdliod. It is prepared thus : — 

Take whit(‘ of eggs, to which add the fifth part liy vidiime of 
saturated solution of chloride of sodium; then beat it into a 
froth, and decant the ejear li^piid after it has settled for one 

With this the ])aper is first wasliTal, and tluai a strong sidution 
of nitmte of silvei* applied. 

The following is tlie jirocess a(h*})ted by M. Blanij^uart 
Evcjrard : — 

Method of preparliKj paper with alhainen, so tlmt it viay be, 
employed dry, — The jjapKU* 2»r(‘]>are(l by means of albumen 
sesseSk properties amdogous to those priipared by moans of serum, 
but in a much less degi*(*(‘ ; the former, liki^ the laktei*, may be 
kejit for an iiidefinitii time after its prejiaration with the iodide 
of potassium, but after having been submitted to the action of 
the aceto-nitrate of silver, it will not keep goo[l beyond the next 
day. The imin-essions obtained by inelins of the following pre- 
paration are admirable : though not so well-defined as those on 
glass, yet they are more beautiful, as the outline is less harsh, 
and they possess •more harmony and softness. It must not be 
forgotten that the jjreparations with albumen change with 
comparative slowness. 
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Beat into a froth the whites of eggs, to wliicli a saturated 
sointioii of iodide of potassium and bromide of j)otassiiiiu ]ia,s 
been :idded in th(‘ j^roportion of tlyrty drojis of th(‘ foi'iiier and 
two drops of the lati.(‘?- for the white of ea,eh (‘gg ; l<'t tlu' niix- 
tnrc stand until the froth returns to a hbpiid state, filter through 
clear muslin, and colh'ct the albinyLcn in a large Hat vessel. On 
this lay the ])aper to lx* )>rejKired, and allow it to nanain th(‘re 
some minutes. * When it has imbibed ihe allaiimai, lift it uj> b)'^ 
one of its corners; let it \,h *ain, and lastly dry. by susjxmding 
it with ])ins to a lin(‘ or cor(l «,('r(»ss the room. ' The subscvpient 
pr<‘j)aratioii witb the ac(‘f o-niii-;j|(‘ of sihaa* is in (‘V(aT ]•(‘Sp<‘et 
similar to that fo]- tin' ordinaiy (‘alotypi^ paper; ca,r(‘ beitig 
takcai ]io1 to drv it ladw^yn the two folds of blotting ^pa])er 
until it has be(tome perfectly trans])ay(ad.. Tin* (‘X])osui*(‘ of the 
pr< parcel jrtjxa' to IIh* light in the camera is done in ilH‘sa.m(‘ 
way, and tlu' sam(‘ treatnnait with galbe* aci<l is followt'd: it 
will, however, bi' foufid that tin* time re<piir<*d foi- exposure* 
will ge'iieially lx* foiu' (»r five' mmule'S. 

ntf inh nf ntnnfH.'i jx! pry' fftr rrcpif t )i<f (t juts'ifiri' 'myrifjr. 

■The posi{i^•(‘ ])a]ier ]»i-epared witb albunK'n gives im]»r('s<ions 
• ■ w.bat shining, but o{‘ a 've ry ri<*b t<*n('. w<'ll (hTnu'd. and of 
]>e t ti .(I'-Dareiiey ; it i^. pre‘j>ared in tin' following manner : — 
To . <jii. .itv e>f wliite of' ('ggs adel 2d ]M‘r e('nt. by weight of 
w.''>r(‘j'. '■aiurated witb eldorlde of se^dinm ; beat !nte> a troth, and 
fi.i< ]• a.^ in tlie ]»revious o]»(‘ration — o]dy in this ease' h'ave^ the* 
•ape)' in e.aitaet witle llee albiniH'H foi- half a minnte* : hang it 
ij) f** di’v, whieth it iKually does in six io e'ight minnt.es; theai 
lay it on a V(*>sel eemtaiiiing a^seelution of 'li> ])a.]ts of nitrate of* 
siivei- in ]f)b [)arlsof wate'r. I..<*ave^ tln^ paper on tin* solntieuj 
n»r :\\ least six nunntes. them ])l;u*e it e)n a ])late to dry. 

The seruiji of milk has also l»(*en e*m]>loyed on ]>a}K‘r a.s a 
eiuieke'iiiijg agemt, tind some* of the* Fre^neh authoriti(*s sp(‘ak 
highly of it : Imt 1 am not emabled, from my own ejxpe'.i'ieanM*, to 
speadv of its advantages. 


Section III.— Calotype Pro(’ess on Waxed Paper. 

The most succcs.sful ope.rators x\ith waxe^d pa])er liave^ heen 
M. Le Gray on the Continent, and Mr. F(‘nton in England In 
a work lately iinblished by Le Gray, he has entered into the 
(][uestion of the physical agencies which are active in producing 
the clu'iuical changes on the various prepamtions employed. 
Throughout the essay, he evidently labours under an entire 
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inisconcoptiori 6f the wliok* of the phenomena, ciu’ionsly enougli 
giving a false interpi’(^tation to (‘\'(*rv fact IFis manipulatory 
details are V(‘ry perfect, hut his sci(;ntific explanations are only 
so many sour(;(‘s of error. 

First Process: To Wax the Paper— This process divi(l(‘s itself 
into several j)arts, waxing th(^ ))ajMa- h(‘iug tin; first. For this jmi - 
pos(^ h(5 ta,l\(^s tln^ ]Kip(;r pr(;j)ar(Hl hy Laer(»ix (rAngouleme, or 
that of Caiison hrotli(‘rs of Anmaiay. A huge ])late of silv’ere<l 
copper, siK^h as is employerl for th(^ dagneiTCiotyjK*. is ohtaiiied 
and pla,C(‘d U]m»ti a tri]KKl, with a h.iinp iniderneath it, or upon a 
wat(a--hath. Tlie sheet cd* ]>ajM‘r is spread ujxai lln^ silver plaU‘, 
and a pi(‘C(*. of ])ure Avhite wax is j>asse.d to and fro upon it until, 
h(“ing m(‘lt(xl hy the lH‘a,t, it is setui that the ]>a]K‘r has uniforndy 
a])S(H*h(‘d the* nu'lhxl wax. When this has thoi'oughly taken 
pLicc, tli(^ ])ajua* is to Ik* [>la(^(‘d hetvvei'ii sonn‘ fi>hls of hlotting- 
pii]>or, arid then an rrmi, moderatcily iiot, heing passed ovin* it, 
the h/hidous paper remove!^ any excc^ss of wax, and we olitain a 
paper of perfect transj)areney. 

Second Process: To Prepare the Negative Paper. — Tn a 

vessel of porcelain or eaHheiiware caj)ahle of holding C) pints find 
a quarter of distilled water, put about 4000 giviins of' ricts and 
allow them to steep until the grains are hut slightly hroken, so 
that the water contains only the glutinous portion. In a little 
less than a quart of the rice solution thus ohtaiiuxl, dissolve : — 

Sugar of ^Tilk (>20 grains. 

Iodide of Potassium .... 225 „ 

(A aiiidi^ of Potassium ... 12 ,, 

Fluoride of Ihitassiuni i. . . 7 „ 

The liquid, when lilt(?red, will keep for a long time without 
alteration. 

When you wordd prepare tlie papm-, somii of this solution is 
put into a large dish, and the wax(d jiapei*, sheet hy slieet, is 
plunged into it, one over the other, removing any air-hnhhles 
which may form. Fifteen or twenty sheets heing placed in tlui 
bath, they are allowed to soak for half an hour,' or an horn*, ac- 
cording to the thickness of the paper. Turning over the whole 
mass, commence hy removing the first sheet immersed, and 
hooking it up by one comer with a pin bent in the shape of the 
letter S, fix it on a line to dry, and :femove the drop from the 
lower angle by a little bundle of blotting-paper. M. Le Gray 
then remarks that French and English paper should never he 
mixed in the sa;ae hath, hut prepared scpai*ately, as the “English 
paper contains a free acid, which immediately precipitates an 
iodide of starch in the French papers, and gives to them a violet 
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tint/’ Tlir ])n])LT heing dry is to lu' lor ns(‘ in ;i 

])oi*t folio. 

Third Process : To render the. Waxed Paper Sensitive, - 

Muln ‘ {» solution of 

Distillod wattT . ^ grains 

(^rystalliz<‘(l nitralo of sihoi* . 77’, 

and wLrn tliis*is diss<>l\otl, add «*f 

' ( -I'vstallizod atH'lit* aoid isil grains. 

• 

PajHTS ])r<*par(‘(l with this jolution will k(M‘p woll for a fow 
days. ^1. Ijc (Iray, hff\\<'\or, loromnuaids for' his \\a\od paprr', 
and for ]iorti'aits. that tho <pi;intit\ of niti'.atcof sil\<a’ ho in 
oroascd to loo grains, an<l that it slyuild ho iiM'd nniiNt. 

Tho niothod of pi'opat'ing thoso jiapois is to float npnii an 
horizontal plato of glas«> oithor <4‘ tlio ah(»\ o «»lnt i<»ns, and taking 
it jriooo of tho i<»diz(*d }»a]u‘r, to oarolidiy ]»laoi* it upon tito llnid, 
taking groat catxi thiit no tiir-hithhlos intcrposo. T\u paper ntusl 
remain a short time in eonltiet Avitli tliis setvsitivt* i\u\d \uit/d 
(iunmcal coiiihiutition is <dl*eeted. Four or livci minutes an*, 
requirtid for soiiu; jtapers, and eight or ten s(‘eonds art^ stilheient 
for ot/her kinds. When a violet tint appciars tluj pa})ei‘ shouhl 
he removed. 

For those papers whicdi it is dgsirahlt^to keep for some time, 
tis during a jotirm'y, it is recommended that into one vessel of 
porcelain you ])ut about live or six millilitres of the strong aceto- 
idtrjitti above described, and into anotlicr some distilled water; 
you plunge com jrletely both sides of the waxed and iodized frap^r 
in tlie first lliiid, and allow it to remain about four or live 
minutes ; withdraw it, and ])lunge it immediately into the hath 
of distilled water, in wdiiidi k*t it soak for not h'ss tlian fom* 
minutes. When tlu^sc j)a.j>crs ai-e cai’ofully dried tlicy may be 
])reserved foi* some time for use, and by lessening the dose of 
nitrate of silver tljis period may be considerably prolonged. It 
will of course be understood by all who have followed the pro- 
cesses dos(;ribed up to this point, that the ])a 2 >e 2 -s which arc pre- 
pared for keeping arc not* those which are tho most sensitive ; 
hence it is necessary "fco expose such a much longer time in the 
camera than thos? j^repared by the stronger solution of silver. 
The move sensitive variety, under oi’dinary circumstanccis of 
light, will i-e(piire an exjjosure in the camei’a of about 20 seconds, 
the less sensitive demanding about 10 or lo minutes, a(x*ording 
to the circumstances of light. ® 

Pourthi Process: The Development of the Image. — The pic- 
ture is develo 2 )ed by the aid of gallic acid dissoh'cd in distilled 
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water. Le Gfay finds tlie following to be the best propor- 
tions : — 

Distilled watcip 40 fiuid ozs. 

Gallic acid 00 gi’aiiis. 

ii 

The ]>aj)er is to be plunged into tliis solution, and allowed t(» 
reniaiii until it is fully dev(‘lo]»e<l. Tb(‘ time will A^aiy from ten 
minutes to two liours oV n)o7*e, a(5c<»7‘ding to the kjtensitv of the 
rays incident on tli<‘ pajK'rwbcMi in tb(‘ camera. The develop- 
ment of th<‘ image is mu(;h aeeehujLded by the addition of lo or 
20 di(>[)S of th(i aeeto-niti'ate of silvet*. 

Fifth Process: Fixing. — It is l(>und ^^onvemiout often, when 
on a- jourmy, to give a t(‘mporaJ*y tixediu^ss to the ])ietures 
obtained, and to coiiijilete Ihe process witli ihe hyposu1])liite at 
any time on your return honn*. A wash of .‘UiO grains of bi-omide 
of potassium to two (juarts of water is the strmigth which should 
be (‘inj)loy(‘d. Th(^ ]^roc(^ss of tixing with hy]>osulphite consists, 
as in otlu!!’ jnH'juirations, sim]>lv in soaking the ])aj)er until tbi* 
y(‘llow tint of tin* iodide, has disappt‘are<l ; the details are 2)ai’ti- 
eularly given in the cluijfter on .Fixing l^hot(.)gra]>lis. 



VUAVTVJi YL 


nii: j»A(a'Ki{iM:(»TY}M:. 

In t1u‘ iirst <li\ isi<»n of* this \\<n-k, all iIh* details of th<* orii^iiial 
st\s art' Li'i\ru w'fili ••o*n''ider:il >le iniiint »”,u‘ss, and the \ 
net to headinif to that sc'eti**!! e\!iil'its al! the a] <j taiat iis r-'(|iiiri‘tl 
i‘ur (‘\(a the iinja-oNi'd modern |>ra<‘^ier. 

SErrioN I. — r)Aot i:i:in/s lMeKo\i:i) Mamim i.aiion. 

The tdllowiinf remarks 1*\ M. l>aL;nen-e <m jteli^hini;' and |»re- 
]>arinLJ the ]>iates, tVom the < \*m]»t i-s Keiidns nf Maieh 1 •*», 
sh(add 1 h‘ earet’idly atteiide<l to, as tta* j>re]iminar\ jn-oee'..s ujn»n 
wliieli the sueees,- ofeNi iA >nl»-e(juent Stale depends 

‘ Since the ]»uhli<*at ion <•{* mv proeo-^. I ha\e imt Ikm ii altle 
to (ceupy my, sell* miieh with it. d'he ins e-t ie:at ion-, to which I 
desdttsl my.sclt' liase Keen hi an ^‘nti’-'-ls m-sv diieetinn, ami t he 
experiments which tlo'y r<ajnlred \\ei-e analoi^oiis with tin* prc*- 
eedinc; one.s, only inasiinieh as they were mmle on a metallir’ 
]»kitt‘. .H<.»\v«*ver, I ha\e laU’ls he<‘n ^jo imieh struck with tin* 
nnecjual r(*sults which the ii^ipre.s.sioiis ^enej-ally presi nt^- (*s mi 
t hose ot* ]>ersons win* are (*spe('iall\ oeeuj*ie<l with them - (hat I 
«ieteT*miiu*d to s<*ek soiin* nn*ans ot* i*enn*dyini; this .•^ei-jous incon- 
^'ellii‘nee, wliieh I uttrihnte to two jirlneipal causes. 

'rhe lirst relates to* tin* operation of polishiin^. which it is 
j iliy.sieally imjiossihle to elleet wilhont h'asdni^ *»n thesnrlaee 
of the jilate trae(*s of the li«jnid atnl of tin* <»ther- snh-tanees 
nsed in tliis (*j>eratiou : the cotton alone which is eniplo\e<k 
how(‘\<*r clean it may he, is sulfn-ient to lca\<*a lilm oj dirt on 
tin- sil\er. d'his first eaUs(v cm.st ilUtes a \ e)-\ i^ieal «ll>,'^tacle to 
the success of the ijfi]*res.'vfon, liecaiisi* it ri‘tar<ls tin* photo^^^enic 
action hy j»revei.-tiiig the uxliiie from eomino in direct <*onta<-t 
with the mIvci*. 

“ddie seeoinl consists in the altei*:ition-> of the tcmperaliu“e of 
tin* air with which the jdate is in cnnta<-t, from the first (»peni> 
tioiis to the mercurial oj*erati<JiJS. It is known that whenaeohl 
hody is surrounded witli warmer air it c*>inl* n.se.s its moisttire. 
To tliis etie*ct must be attrilnited the ditlieiilty which is (;\jm*- 
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rienced in operating in a htiniid inedinm, especially when W(‘ 
come to the mercurial operation, wliich ref|iiir(is, to raise a suit- 
able vapoTir, a teinjx'rature of 1 22'' F. 

This vapour, which first lieats the air contained in th<" 
apparatus, produces on th(‘ metnJ a dew which weakens tlu' 
image. ]t is very evidcait that thislnimid laytu* is very injurious ; 
since if, foi- exam])1(% tin* j)lat<‘, on leaving the camera obscura, 
be br(^ath(xl on two or tiiree tiim^s, the niercuriakva])Our can no 
longei- caus(^ tln^ impn^ssion to a])pear. 

d'ln^ water whic^li is condens(‘d^c?’cyA at tlui sJiffhfpfit (Hffareiice 
of Unn per at urn lu^tween tlH‘ suiface of a body and tlie sui'j’ounding 
air, contains in solution, or in sus]K‘iisioj), a non-volatile sub- 
staii(X‘, which might b(^ called atinos])h(‘ri(r dust ; and as soon as 
tlie equilibrium of t(‘ni]K‘rature is establish(*d between the air 
and the surfacu^ of the body, the Innnid va}>our wliieh was con- 
d(‘ns(‘d on it is volatilized, and de])ositing oji it the dust which 
it (Contains, goes <ui to b(^ re-sat urat(‘<l in the air wdth a fn^sh 
(piantity of this imjan’e substances 

“ In oj‘d(‘r as much as j)ossiblc to neutralize this efh^ct, th(‘ 
t(un])(Tatur(' of the* jdate^ may b(‘ ke])t higher than that of tin* 
sui’rounding ail*, during ea(*h of the o] aerations. ]>ut it is iru- 
])()ssibh‘ to caus(‘ this h(*at to reach to 122” F., in ordcT for it to 
lu‘ of tlu‘ sain(‘ teunperature* «as the vapour of UKUTury, since, if 
tlu^ plat(‘ b(‘ (‘X]K)S(‘(1 to that dcgrtM^ of heat, aftea* the o])eration 
of light in the eanu'ra obscura, tlie image will be ;dt(‘r(‘d. 

“ I lii'.st tri(‘(l to absoi*l) the humidity of th(‘ air in the mercu- 
rial box by the usual means, such as linu‘, ike. ; but these means 
ai*<‘ iusuHiciiMit, and only conudicale tin* process, without giving 
a good r(‘sidt.. Another nwans which has l»een pi*opos(‘d con- 
sists in Aa])ourizing the nu'rcury uiuler tin* pneumatic machine ; 
by this jiroces.s, ti'uly, the <h‘\v on tlu' ]>lat(‘ is avoided, but the 
pr('ssui*(‘ of tin* air, whic^h is iudis]>ensable to tlu^ iin])i*ession, 
is su])])ressed. The ]*(‘sults thus obtaiiuHl. also, are ahvay.s 
w'anting in jnirity. 

“The following is the ])roc(‘ss ;it which 1 have .stojiped, 
because it. is V('ry simple, and becausi* it obviates ^hl^ two ineon- 
V('niences above mentioned ; tliat is to say, it trees the silver as 
much as ]>ossibh‘ trom all diit or dust, and neutralizes tht^ 
humidity jiroduci'd by the elevation of temp<*r*'ture in tin* mer- 
(airial box. Jly the first of these two «(‘fiects it increa.ses tlu^ 
proin])titud(*, and by the second it rtuidei's the lights much 
whit(‘r (especially by the apjdication of 1\I. Fizeau's ehloi*ide of 
gold) : thes(‘ two t‘fi('ets an* always certain. The ]>rom])titud{* 
given by this process is to that liitherto obtained as 3 to 8 : this 
priqiortion is accurate. 
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‘ This ])r<>cess ponsisls in covering tlu' aft or havini^ 

jiolisliod it. with a layor of vory jmro wator, and hoatini^ it V(‘ry 
'^tronixly wltli a sj)irit-laiii|^ and in aftorwards j^ourinu: ’df this 
lay<a- of wator in snoh a niannor tfiat its n])ju‘r pai-t. whoio tho 
dust wliich it has raisod floats, doos n#t touch th(‘ |>lato. 

“It is iu‘0(‘ssary tt> havt‘ a frai^n* of ii-tui wiiv of tho size of 
llio ]>]ato, having at <n)o of its angles a handle, and in tin* mid' 
die, on tlu‘ tw<*» o]>|>ositi‘ sides, two sinad orainj>-i?*ons, to I’otain 
the ]»lato when it is inclinod. .\ftcT- having ]da»*(‘d this tVam(‘ 
t») a I'.orizontal j>laiu\ tlie is ]>Iaootl on it. which i^ coNort'd 

with a layer of voiv ]»ui-t' wat«;r, and ])Utting as much water as 
sui*fa(‘<‘ can ret.iiu.* Tlu* iK.ttoni <*f (ho plate is at‘t<'rw'ards 
very strongly lit'atcal. and \e!w small huhhh'S are fnrmt'd at tho 
sui’t'aco, I >y degrees the>e huhhlo.--^ lMa*omo larger, and finally 
disajtp'-ai* : the heat must he continued to tdndlil iom and tlnm 
tlu^ wat»‘r must he p<iure(l off. 'I'he ojH-rator* should eomniema* 
hy phn'iiig tlie lamp under the an^le of the frame whore tho 
handle i> ; hut, heftre i*emo\ ing tin* frame, (hi- anule must ln‘ 
\aaa jiowerfully heate<l. and then, le,- grad nail \ i-enio\ ing it hy 
r.u'an^ ol‘ the handle, the w'ater immediatt'ly heein> to run olV. 
it. must h(‘ done in such a way that t he lamj> shall follow, under 
tin plate, tho sh(‘ot <»f wator in its pr<*gr<*ss, and it must lx* 
only gradually ineliticMl. and pt^l Mitlieieiit thr (he layer of water, 
in retiring, tnu to h».-t‘ in thii'Vuu.ss ; for, if the water wen* 
<lrio<l up, tln'ro wouhl remain small isolalocl droj»s, which, not 
heing able to thtw oth wouhl lea\e oil the >ilvei’ the dust. whi<-h 
th(*y contain. After that, tin* plate nvust not he ruhhed : very 
]»ui‘(* wat(*r does not <le>lro\ ^t> poli.di. , ^ 

“'riiis op(‘rati<tn should he perthrined only J ust hel'ore iodizing 
tin* }*lati*. W'hilst. it is yet warm, it ir^ ]*laeed in the iodizing 
ho\, ami, without allowing it to cool, it is siilanitted to the 
Vapour of the aoeelerat ing snh>tane«*s. Plate- tlius juejiared 
may he kept one or twodays(alt Inuigli the -ensihility diminislies 
a litth*), provided tliat St‘Ve)*al |*late^ he plared opposite to one* 
another, at a vc'rv short distanee a]>art. and (*arefnl!y enve loped 
to piawent chaiigt? of air between tlie plates. 

“The plates oaniiot hi* too well [loji-hed. It i- one of the 
nio-t imjiortant ]>oints to 'obtain a tine ]»olish ; hut the jiuiity 
often disaj^pears when suh>tam*es w hleh adhere to tlie -nrfaee 
of the .-il\er are used. — >sueh as tin* ]»ero\ide of iion, wiii<*h lias 
heen ^ery generally made use of for giNing tim hmt polish. 
This substance, itideed, seems to hurni>h tlie .silver, and to give 
it a mon* poifeet polish ; hut this poli.-h is fictitious, since it 
does not really exist on the silver, hut in fa<-t on a veiy tine 
layer of oxide of ii-on. It is for tlii- reason that there is re- 
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cjiiired for ])Qjiishing them a snhstaucc wliich does not adhere to 
the silv(‘,r; ])umic(^, which I recommended at the commencement, 
leaves l(*ss residue. 

“ As r(‘gards tin* lirjuid toh(‘ (‘m])loyed : in tlie first operations 
nitric acid ^i^ e degrees aim st eiujiloyed, as 1 stattxl in the 
first instance ; hut for the last ojKa*alions it must he reduced to 
oiK^ (h'grcxi. 

‘‘The jiolisliing wdth'oil and the heating may he suppressed. 

“ T tahii tli(^ o})])()rt unity afihrchxl liy this ecninnunicatiou to 
lay h(4oi‘(‘ the Acadiaiiy the followvaig ohservatious, whi(‘h 1 o\V(‘ 
to exp(‘i‘ienc(‘ : — 

“ Tile layer produced hy th(‘ deseiauliiig va])ours of tla^ iodine 
a,nd ol tin; aeeelerating sidistances forms with silver a more s(‘ii- 
sihl(! (Himjiound tlian is obtained with the asecauling vajxuirs. 
I. mak(^ this ohservatioii only to lay down a fact., fir it would h(‘ 
difficult to (Mujiloy diseiaiding vajiours, on aecxaint of tla^ dust 
which might fall din ing tin* ojieration, and from stains. 

“ Tile ri\sistaijce which light experiemn^s in passing through a 
white glass is Avell known. This resistanci* is even greater 
than it a])]>ears, and may lie attributed not only to tin' dust 
which is left on the glazing in cleaning it, hut also to that 
wliich is naturally di'jiosiUul on it. Th(‘ ohji5et-glass of the 
camera, ohscura is eertaiiily in the same ease.. To asem'tain this, 
1 put th(‘ ohje<d-glass in cold, water, whieh I hoih'd ; T knew 
that it was imp(»ssihl(‘ to ivmove it without tJie sides. Tliis 

0] »era.tioii had, tlua-efore, no other ohjeet than to raise the tem- 
jierature of tlu‘ glass to. 212*' V. C., and I tlieii iiniiK'dinttdy 
jjoured im tin* two sides of tlie ohjcet-glass very ])ur(‘ hoiling 
wati'j* to remove the. dust. T»y ^^JH*ruliug din*(*tly with tin* 

01) jtH‘t-glass, thus cleansed, T still furtlu*r inereast‘d the ]>roinpti- 
tud(^. This im‘a.ns juvseuts too many diffieiiltit‘s to he ])ut in 
jiractice ; only eare slmuld he taken to clean tlie ohject-glass 
every day.* 

“ The,atm()S])heric dust, whieh is tlie seourge of the photo- 
genic images, is, on tin* contrary, favounihle to images wliieh are 
obtained by contact or at a very slnn-t. distance. To he con- 
vinced of tliis, we have only to clean tin* two bodies whieli we 
wish to ]mt ill contact Avitli the hoilipg water, as 1 hav’e just in- 
dicated, and to kei*p them l)(>th at tlie same ttMiiperature as the 
air ; then* will then he no im])n‘ssioii. wliieh evidently proves 
that thesi* images have no relation with the radiation which gives 
})hotogra})hic images.” 

f 

* Professor Stokes ha.s recently coiifirmeil the truth of tliLs by .some very 
conclusive experiments. 
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Sec tion IT. — Polishing the Plate. 

X"])<>ii ill is suLjcvt 1uit littk* rofnaiiis to lu* to wliat is 

stiitfd ill D;ii^uorr(‘'s oarliost lorm ot‘ manipulation, and tlio tow 
roniarks just <{Uot(‘(l. ^ 

It is of tiu' utmost im]M)rlau(*i‘ tliat a viu-y porfin-t mirror sur- 
fa(*o sliould l*e*j>rodui*(Ml, and to «‘iisuro tm‘ utmost. iVi'cdom tVom 
all oi’i^anio luattor <lurin^ tin* ]M»li>liini^, tlu' ]>l;tti‘-liold<‘]’ rojui'- 
s<'nt(‘d in two ]>ositions l»y go, in Fii(. IJ'>, has Ik'oii d('\ isod. 
Tin' ]tlato-lioldoi- is srcurod to a tahlo ]*y a o!:imj>, and llio ])lat(‘ 
to l»f polislu'd is li\o«l<ijK‘n Uu* horizontal ^ui't'aoc of tho platc- 
]io“]<h‘r hy nu'ans (»t* four hindini*-scro\\ > placed at its comers, 
'flu' [il.ite ha\ini^^ midcraone tlic preliniinaiy ruhhiui^. wliieh, a.> 
lK'in<^ a, <*o)ii|iarat i\'cly coarse opiuation, ue<'rl not he t'urtliei* (h‘* 
tailed tliau it is in the earlier sect ion, and ha\iiiL^ heeii li\e<l on 
th<‘ holder, tlie last ]>olisii is to l»e jj^iven to it. The hand- 
iaitf, /, in Fii;’. h'l, i.-^ to Ik* du-'tod o\ei*\sil]i animal <*liareoal, 
and uioiMeuetl with a litlh* spirits ot’ wine: some operators em- 
]»lo\ tripoli in a staU’ of impal]»ahle ]»ow<l< r nii\e<l with oM-ntial 
oil of la\ (aider. If, howt'vei*, any e.ssential oil Is Used, it must 
he iseei’taiiied to he (piite tita* troni castoj* oil, - with which it is 
ver;. eomimmly adult*‘i-<ited,--hy [»laeini;- a di'o]> on a, piece of 
pa]»er: if it is a pure essential oil^it will, when w ai iiM'd, I'lit ii'ely 
evajM»rat.e, hut if not, a i;'reasy .spot will iianain. 

In 31. Claudel's e.stahlishmeiit, w hert*, from hmo experienei*, 
lh(‘ best modes of manipulation arit iutrodueeil, the last, hulling 
is effectial in a somew hat different manner. 





placed a loii;jt }»i(.*ee of dFah-c*« ilourisl veUet, vvhieh can he dniwn 
out and extended, hy jimans of a sec/md rolha-, up»)n tin* per- 
fectly flat table. The first foot or two. for (\\am]»le, is drawn out : 
the plate, which has already reeiuved its jjreliufciiiary jK)li.shinj^% i.s 
jilaeed face duwiiwanls, and htun;' jire.s.>ed elti-^e with tin* lingers, 
a ra]»id circular mutiou is given to it, and in a few* minutes it 
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roceivos its hic^host bistre. As the velvet becomes blackened 
by use it is rolled off^ th(^ portion remaining in the box being 
always ])(‘rfe(^tly eh'an, and read}’ for use. The plate is now 
i*eady for reecn’ving its sensitive coating, and, to avoid the chance 
of th(^ surfa(M“ toindiing any otlnn* o})ject, M. Claiuhd adopts 
th(‘ sim])le. but most (‘ffective niod(‘ of ]ius]ring it from tln^ buff 
into a s])herieal woochiii bowl, in whicdi the j)lat(‘ rests by its 
four eorners in ])ei-fi‘et .‘^.curity. 

As tlie (‘dg(^s of the metallie jdates ar(‘ g(‘nerally sharp, tliey 
wovdd (jftim (ait the liutl’s, wcuh^ tliyt accident not preventid by 

a suitabh^ jnecaution. Fig. dO r(‘- 
]m‘sents an ajiparatus called a jHaV.- 
hntjder. Th(^ surfae^c o is ])erfectly 
horizontal, and hasast(‘el boj-den-iuw 
the bar b\ ujxm the bar runs a pT(*ss 
that (*urri(‘S a stead knifes edge so roundeal as to be able to beaid a 
]date lait not to eait it. The^ silveu* ])hite that is to be bulled is 
jdaeaal on this apjiaratus with an edge* edose to the* back bar, and 
the* pre'ss is theai run along it fi*om emd to end, by whiedi meains 
the* e*,dge* of the silver jdate* is Ix'nt downwards in a v(‘ry slight 
d(*gr(*e‘,* but sutlicieait to j)re*Yent any enitting action on the bull's. 
All the* four eMlge^s of eaiedi plate*, are* lu'iit in the same inaimei*. 


Section III. — To (Jtve the Sensitive SriiFAOE to the rL.\TK. 

A^irious (a)m])ounds, e%a1h‘d aceMd(*ratiiig liejuors, have* b(*en in- 
treubieed, in all of whiedi we have* combinations in various ])ro- 
peu’tions of e*ither breuuine and iexlim', oi* edllorine^ and iodine*, 
and sometinu's of the* thive*. The*se* are* known by ther nanu‘s of 
Kau P»ronu*e', or Ib'omine AVa.te*r. I >romidi^ of Iodines, R(*dman's 
Se*nsitive* Solution, Hungarian Liejuid, and Woolerott’s Acerederat- 
ing American Fluid. These aevelerating e^eunjuumds are* eni- 
]doyoej afte*r the* ] date has bevn subje*cte*d to the vaiuuir of iexline*. 
They all re*(piiiv to be* diluted with wate‘r until about the eredour of 
])ah* sheury. The plate is exposed to the inllu(‘nce of the vapour 
which is esca]dug from the solution used in tlu^ same manner as 
Avith the iodine, but the cedour to be attaim‘d (btlersacerording to 
the sedution employed. An iodizing l)ox is shown at c, Fig. 03: 
at the beUtom* eif this some iodine is strewx*d, and in geuieral it is 
exivt'red with a little sand or a card ; — the objtx*t oi' this is to 
avoid an irregular action on any ]>art of the plate: the box being 
adjuste*d with a cover, the iodine is preserved from evaporation 
and lasts a long time\ AVheii the }datc has assumed its fine 
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straw y(‘llow iu tlio iodine box, it is roniovod to Uu‘ aetion ot’tlu' 
a<re<*l<‘ratiH£; agents, li(jiiid or otbt'iAvise, as tlu* eas(‘ may be. 1'lu‘ 
tbllowin^' niles will ^uidi' tlie ex})eniiieuter in usini^ tin* dilUa ent 
)>re] mirations. If bnmiide oi' iodifte be used as tlie aeet'lerat in;4 
a"t‘Ut, the ]>late sliould remain n\ er jIu* iodiiu' until it is ot’ a 
|>ur<* yellow tint, and over the br«>miiu‘ t ill i>f‘a ihej)rose enlour. 
l>V (►bst'i’N init tlie time of exposun* ne<*t‘ssaiy to ri'iidei* a plate 
''eiisitivi', any number of plat.i*s may b( pi*t'pared e.xai'tly alik»\ 
]>rovide(l that tlu' .same ijuaidity of tin* solution, always of an 
unifo]*m streii^tli, la- put inO^thepan. Uy usinijca mueh weakrr 
solution a lonj:;oi’ ex]M)surt‘ is thou iieeossai'y, hut I In‘ plato he 
roine." more I'wady eosierod. ^and tlune is less dan i;er of havim^ it 
too mueh or to<^ littlo actod upon by t ho afaa^ln-ator. ^Fho same 
reinaik will apply t<» ot her aeoolorat iiii^ solutions. If lieilman's 
M>lution, or the HuuLfaiian litjuid, ?i pale yellow and lielit rose 
will lie Ibund moM sensitive. As a ^eneial rule, if I he \ ellow 
eolour* produee<l by the io<liiie be pale, tin* red .'>hould lie pale 
also; it' deep, the red must ineline to vitdet. When .•several 
jilates are to be pl'epared at o|ie time, the same solut ion will* 
s^awe f<»r all: but it seldom atisweis to j»r<*s< r\e the mixture tbr 
any lonir time; aii<l it.s use, after ki'epinLT. is one ;4r<‘al. eau>e of 
th ' failures which so atmoy amateurs, d'lie bromim* <’ontain<'<l 
in these solutions is va-rv subtile, aiai <‘seapes, havinu;' little <‘Ue 
but iodine remaining, which will, after smne time, L'ive a red 
colour to tlie plate, without rendei'ine i( .sen,'«it i v e. uitirely di — 
appointing tlu* (*\]ieetal ions of ih<‘ operator. I'lau bronuh*, or 
bromine water, whuii is va-rv <*a'-ily ]>repartM|, is extensively Us< d 
on tlu* (^mtillent, and i.ssimph* in its usi*. If a certain ipamtity 
of an uniform solutimi b<* jfla«‘ed in the pan, for each pTate p^e 
paled, one obs<‘r\ation will siulict* to determine the time of e\ 
jio-ni-e; if not, tlu* colour must euide tlu* operator, varvirn^ 
accord ini,^ to th<? dei<i*ce of colour obtained o\ er t he iodine : t hiH, 
if the first colour obtain«‘<l be a lij^ht yellow, tlu* plate shoulil 
attain a full onlden tint <»vt‘r the iodine, and may then he retained 
over tlu* hroniino until it acipiiresa ro-e colour. It iodized ot'a 
itoldeii yellow', then, in tin* .second operation, it is taken to a pah* 
rose, and in the third to a dee]) i-ose. If in the hist <*f a full jed, 
in the second to a dec]) rtd. and lastly to a j^rey ; it the tiist to 
a d»*e]) red, in the st‘eoiid to a li.t'ht. blue, and in the iliiid. to a 
wliitc, or nearly tlu* alTsciicc of all colour. 

Exjicricncc, h))W(‘Vcr, must iuvariahly L^uitlc the ojicrator, as 
s<*arccly any two solutions, tlioui^h protc.s.scdly the siiiiu* iu cha- 
nictcr, ]»os.sc'ss tin* sjime j)ro])ci'tic.s. 

Ill a pam])ldet piddislicd hy M. F'izcau. hrominc- water is 
recoiiimeiidud to be prepared us follows: — ‘'To prepare a solution 
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of bromine, of*a fixed ]n*oportion and convenient streng-tli to 
operate with, I, in tlie fij*st i>laee, make a saturated solution of 
broniim; in water; this is prepai’cd by putting into a bottle of 
pure watiu* a groat i^xc(‘ss oV broinin«‘, agitating strongly foi 
some minutes, and ))(‘foi-e tusing allowing tlu^ bromine to sepa- 
rate. Now, a d(ilinit(i <|uantity of this saturated water is to lie 
mixcid with a delinite (|iuintity of plain vatoj-, which will giv(j a 
solution of bj -online alwAys of the same strength*, this mixture 
is con\ eni(‘ntly made in Ihe following manner: — Th(^ ajparatus 
n(;e(‘,ssary is a drojtplnij Vv hich is also j’(‘(|uir(‘d for another 

}>art of tin* pro(uiSs, ca])abl(“ of holding a sjuall dcdiniti* (juantit} % 
and a hotth^ ha ving a ma,rk to indic:it<*a c^ipaeity e(jual to thiidy 
tinn‘S that of the dro])])ing tube: lill tin* botth* with ]uu‘e water 
to the mark, then a,dd, by nutans of the drop])ing tube, the pio- 
p(;r (juantity of the sjituraU-d solution of lu-omine. 

“Idle ]nii-ity of tin* water is of some imtioi’tanei* : tin* foi-e ‘going 
jirojiortiuns to tin* pun* (list ilh‘d water, and it is well known 

that tln^ waU‘r of ii\ (*rs and sjirings is not pun*; but tln‘se 
Mifienait vari(‘ties (^aii In* us(*<l as if tln*y wviv absolutely pin-i* 
watej* by adding a f(*w drops oi' nitric acid till tiny taste slightly 
acid ; two or thnn* (h-o])s to the pint is gein*rally snflicient. 

“Tin* li^piid producc'd, A\hich is of a bright yellow colour, 
ought to be kej)t in a wt*ll-stopp(*d botth* ; it is tin* normal 
solution, and I shall (^all it sinijdy broiniin* water, to distingaish 
it fr(»m tin* saturat(*d solution. 

“ Bromine Box. — Tin* box I emjdoy for subjecting the plate 
to tln^ vapour of tin* broniiin* watca* is construet(*d in tin* f dlow- 
ing manner: — It consists of a box liinnl with a varnish, which is 
not ai*t.t*d on by bromiin* ; its height is alMnit foui* incln'S ; tin* 
other dimensions an* regulated by the size (»f the plate, Avliich 
ought to be at h'ast half an inch all round, short of the sidi*s (»i 
tin* box ; it is compos(‘d of thrt*i‘ s(*parate pm-tions — the cover, 
which is the trann* holding tin* plate*, the* brxly of the box, and 
the bottom, upon which is fdac(*d tin* V(*ssel for tin* bromine; 
this nn.nc^abh* botteuu is slightly hollowed, so that the bromine 
vessel may always In* plac^ed in exactly the same* position.” 

Few men have done more for photograpliy than M. Fizeau, and 
in lU'arly all his suggestions he has bei*ti exceedingly happy : tin* 
bromiin* watei- thus prepaivd is used with the b‘*st elfect by our 
most eminent daguerreotype aitists. 

Bromide ol‘ iodine is best prepared by the method of M. dg 
Valicours, which is as follows: — “ Into a bottle of the capacity 
of about two ouinar-j, pour thirty or foi-ty drops of bromine, the 
precise (piantity not being of inipoiTance. Then add, grain by 
grain, as much iodine as the bromine will dis.solve till quite 
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-iituratfd. This point is asooHaiiuMl avIipii souiv grains <>1* th<* 
ri'ijiaiu undissolvt'd. Tluy may romaiu iirtho hottlt', a.s 
tlifV N\ ill not intfrh're with tho suotvss of tho preparation. 

“The ln-oini<h' of iodine thus piv)>ared, from its o<ruj»yin,i^ so 
small a space, can very (‘a^iily l)t‘ carried, hut in this state it i< 
much too c<mctmtrated t(» he used. W litm it is to lu' em]>loyed, 
])our a small «|uantity, say lifteert dr(»]>s, hy jneans of a drop- 
]»ini^'tuhe. into^i hotlle containinu: ahmit half an ouikh- of liltered 
i'i\er vat(.‘r. It will easily he undocstood tliat the h»*omide ef 
iodim* <*an 1)<‘ used willi a tjreater <*r h*ss <jnan( ity of watei*, a\ il h- 
ont ah<n'ino th(‘ pr<>port ion \fhi«‘h ('xi^ts hi'lwe'en. the hromine 
Mild i«»<lim‘." ^ • • 

Mr. (o)ddard, on neeemhfi- I-, l-^li*, ]ad>Iish«‘<l a lettci* in th»‘ 
LiU'i'in'ii on the ns< of hromidt* of imlim^ as an a«*ceh‘r- 

at ino ai;cnt. Iml chloride of iodim* li)v»t emj>loye.d l*y AI.Cla.u- 
det i’! I I 1 . and is prepared h\ juerely placini; iodine in an 
atniosphi'ie ofehloiine. ( 'Idoride of hromine i^ made l-y mi\in;4 
two diaelini'' of a saturated solution of hromine with litl<‘en 
<h’<»p> <tl* stroilo’ mn!'iati<- a<’i<l and ahout nine oj* ten ounc(‘s ot 
waei'. d'he J [ uni^ari.m mi\tui‘e appears to he a similai* (M»in 
pound to this. 

f'oi- tin' following e\eeedinoly «‘on\enient pn parations we are 
imlehted to .M)‘. jf .1. liinohatn, \\ ho has for some time, with 
niue)< snece.ss. de\nted hi- attention to (he iinpr(»veiiieut of 
}>h<tton’rapl»ie pr^H‘es^es. 'Ida* tolTowim;’ extracts arc* troin tlrc^ 
/Vo/oc)^/// /en/ M tH' for* < )c*toh( i*. is hi : --- 

‘*-,1// ! l/f fJ(t' J /hv/c/w.s* l/*j tf jtjt! i" 

Cdf.HOf of SOlur /O'id com jHtHyolfi fii'oi*i{tf\ ('lth)'nio\ (Hof io(hid\ 
V'lth f'nnc , — -\11 persons who ilia \<* ]>raetised tin' da;L,njeiTc'(>1 \j»t‘ 
mn-t }ra\»- remarked that in ^\ar•rn weathc'r' a eonsld«‘rahh‘ d(']M>- 
sitnm (tf iiioi.stiir’i* takes j)laee upon tin* ixhis- or- slate eo\er u.s<*d 
to eoidirni the vapoui' in the hromine or* aeec lerat ino pari, d his 
inoistur-e must al-o nee<*ssai'ily <*ondense ujiorr the eoM rnetallie 
surfaee of tin* jilate during tln^ time it is expo.sed to the hromim? 
A'apouj’. In faet, I Iiave l>e<‘n inf<»nned hy ji nurnhc r- ot protes- 
.sicmal da,^uorr-(*otypists (aird f Irave (‘\j»er'i«‘need the dillietdlv 
mvself), that they wen* uuiih^o to obtain pc'rh'ct pietiu'es dnrino 
tliL exec'ssive heat uf tin* Jatc* .reason * and a \ery elever- and 
enter} n'isiug opi-mtoi', xvho la.st yc*ar made a tour orr tin* (>V>u- 
tiiient, mid hn.noPt hoiAe sonn* of tin* li]n*st })r*oofs I ha\(* ever 
seen, entin‘ly failed tiiiskaason in ohtainini^ chtaraml jK*rft*c*t j>ic- 
tures, from the constant a}>]x*ar.iuct* of a mist or* cloud o\(;r the 
pre}>ar*ed suiface. This a]»peai-s to he cau.sed l>y the dejiositioii 
of nroistuie ujioii the plate, arising from tln^ water in which th(^ 
Ironiiiit* is dis.scdved. To obviate this,%me have lecommeuded 
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the pail to he l^cpt at a low teniporatuih in a frf‘.ozing mixture ; 
and M. I)agucrr(\ in a communication to thc^ French Academy 
of Sciences, rc^comriKuids the })late to he heated : hut in practice 
hoth these anj found to he unsuccessful. (See Lerehouis’ Trmtr 
de PhoUKjraphie.) 

“It apjK^ared to im^, that if we could avoid the use of watta- 
altog(;ther in the acccha'atingmiixture, not mily would tlu‘ diili- 
culty T have Trumtioued he avoidtnh hut a much more stujsitivt' 
suifacH^ would he obtained on the ]>late. With this view 1 
(auhiavoured to comhine lu'omiiK^ witli linu*, so as to form 
cfujijxmnd jinalogous to hleachini; powde.]-. .In this 1 was suc- 
cessful, and line] that hromine, chloride^ of iodine, and iodine, 
may he united with lime, for-ming compounds having propeidics 
similar to the so-C(dfcd chloihh* of liii.(\ 

“ The hromide of liimr" n.ay lx? j>roduced hy allowing hromim^ 
vapour to a(^t u])on hydrat(‘ of lime for some hours : the most 
(Convenient nnethod of (hung this is to jdacHc some of the hydrate 
at th(c hottom of a flask, and then ]mt some hromine into a, glass 
capsule suj)port('d a little ahove the liimc. As ]i(‘at is develoja-d 
during the- comhination, it is hotter to ])la(.ce the lower [)ai*t of 
th(c flask in wat(‘i‘ at the temjKTatunc of about r)()-’ Fall. : th(‘ 
lime gradually assumes a h(‘autiful scarhd- (.colour, and ae(iuires 
an appearaiKce V(cry similar to that of the red iodide of nicrcuiy. 
Th(c chloro-iodide of liimc may he formced in the same man.K'r : 
it has a deeji brown coloui*. j»oth th(.‘se compounds, wIkul tlu' 
vapour arising from them is not too iutt‘ns(‘, ha\(‘ an odour 
analogous to that of hh‘a.ehing powdicr, and cpiite distinguishahle 
from chloriiK', hromine, or i(»dine alone. 

*• “Th'ose daguerreotypisf s who c.S(‘ (‘hloriiKc in coni}>inatioii 
with hi’omiiK', as in Whioleott's Anua-icaii mixture, or JNl. 
(huVin’s Hungarian solution, which is a compound of hi-omine, 
(‘hl()rin(\ and iodin(‘, may obtain similar suhstanci's in th(‘ .s(did 
state, which may he used with great advantage. ]>y ])assing 
chlorine over hromine, and (coudeiising the vajxuirs into a li([uid, 
and then allowing the vajMUir of this t(> act ujion lime, a solid 
may h(c ohiaiiied having all the ]»ro])ert i(*s of the Anu'rican 
a(Hcelerator ; or by comhiuiiig llu* chloro-iodidi‘ of lime wuth a 
little of the hromide, a mixture similar to that of ]M. (fnerin’s 
may he produced : hut 1 gr(*atly prefer, and would recomiaeud, 

“ I call this substance bwaniilo of lime, althou^'h there is a dithculry as to 
the compo.sition of bleaching powder, .nnd whicli would also ajijdj to the com- 
pounds i describe. Some chemists rcirard the ihlvridi of limr to be a compound 
of lime, water, and chlorine. Halard tliiiiks it is a mixture of hvpochlorite of 
lime and chloride of csleium ; and the view of Millon and Prof. Graham is, that 
it is a peroxide of lime, in wh^ch one ecjuivalent of oxygen is replaced by one 
of chlorine.'* 
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tli«‘ puro 1n*oini(I»‘ (if linu% it ns I iK'liovi*. tlu' (|ui(*kost 

.sul)st:incv nt pnsoiit kijowiL In' cnloui’ing 

ilu' Avitli tlu* clil()r<)-io<li(lo. and tli(‘U (‘\]>(>sinu[ it for a ]»r(i- 

]jor tiiiu' over tlu* kniinido, proofs Aiay Ik* ol)t:niu*il in a frautlcu 
nf’a soeoiul, ovoii latt^ in tlu* afteiiuxui, A yi*lUnv (*olour slunjld 
lu* yovrii l»y tlu* use of tlu* first sufistnnct* ; and tlu* proper tinu* 
(oor tlu^ kroiuido is i*('adily ol>t;firu*d l>y oiu* or two ti'ial.s."^ 
ith akout a (jrachin of tlu* sukstaiico in a shallow ])an, I t,dv(‘ 
tin* plate t(*n seconds tlu* wlioh* of the first day of nsini:: tlu* j»r<*- 
p.aration, and add ahont three seeoiuls tor t'very siu*(H*i*diniC “lu*. 
'flu* eoni]K)nnd should lu* (‘\eiily strewed «>\er the hottoniofthe 
]iah. and will last, with.<*a}‘<‘, ^ih<»ut a foi*tnij 4 *ht. 

“Tlu* <>;r(*at advantaL(e of thi'^ <‘‘'ni]>omuI is. that it may he 
iis»‘d eont iiinoiisly fora foriiiiirht without renewal; and, nidike 
hr<»inine wator, its aetlnn is unatfoeted hy tlu* ordinary ehaiiijes 
of teinp<*ratur».*.‘' 

^riu* advlUltal^e.■^ of a dry niate»*ial ar<* .''O i^o’eat. that tlu* hrio 
niidi* of linu* i> now eoiunuudy uscfl. 

r»\ tlu^ (*niploynient of these aLr(*nts a sensitive eoatiiiL^ is ju'o- 
du(.*i d, upon whit'll aetinie (.'liaiejfes are almost in^tantaneoush' 
made. Tlu* nioiles of ]»roe('edin!.i to pre)»a?‘(* the ]>lat«‘s are 
similar to thosi* already named. 

d'he time lU'Cessary for tlu* plate to he exposed to tlu* action 
of tlu\ itromine water, it it lx* used. mu<( he determined hy e\]K*- 
rinieiit, foi* it will \ary aceordiii;!; to the size of the hox and tlu* 
(jUanlity of li<juid Used. It is ordinarily h(‘twa‘<‘n thirty and 
sixty seconds, the tinu* varyini^ with tlu* tt*nip(*rature of the 
atmospheri*: wlu*n once determined, it will lx* constant^ will 
the same Ixrx, the same strAii^th of solution, and tlu* .sanu 
temperature. 

I'lie method of coating tlu* jilale w ith hromine from tlu* watt*r 
wdiicli is iiu;st iqiproved is as follows: — IMaeea pan in a j)rojM*rly 
})repar(‘d hox, fill a pip(*tte with hnmiiiu* w'at(*r, and p(mr it 
carefully from this into tlu* pan, then cIo.se the ve.ssel with. a gla.ss 
j>1ate, : the liipiid must covei* evenly tlu* hottom of tlu* pan ; 
if not level, it must lu* adjusted: the lev(d wn’II hi^ easily seim 
timmgli the gla.s.s sli<le. When <*verything is thus arrant. «d, the 
jilate. ]»reviously iodizo^l, is to he placi-d in it.s frame o\er the 
pan, the slide w ithdi-awii, and the ncces.sary tinu* counted ; after 

^ “ It i.< b*’tn'r to count tinjf;^t>otb over tlu* iodinr* and tin* bromide of linu; • 
the expo'^ure of the plate to the iodine, after it has received its proportion <if 
hromine, .should be one-third of the time it took to jrive it the first eoatin^' of 
iodine. We have fomul that if les'^ iodine than this be alfowfd to the plate it 
will iiMt take up so much mercury, neither will the picture produced be ao bold 
and distinct." 
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this lias elajKsec?, the slide should he shut, and the plate immo 
diiitely ])laeed in the dark box of the camera. 

For a second operation, this hroinine water must he thrown 
away, and a fresh rpiantity used. The hottle containing tlu* 
hnnninc; water slumld l>e,kept away from the direct light of the 
sun, and carc^ should he taken that no organic mattcT fidl into 
the hotthi, sucli as gn^ase, chfps of cork, ttc. These* enter into 
new combinations witlrthe hrennine, and lead tg error as to tin; 
amount in solution. 

Dagu<aT(^ liiras(df introduc(‘d soim^ v<‘iy considtTahlc^ impro\ (> 
m(mts in the })rocess of iodizing. Ht* avoided the use of metal 
stri])s, and gave some curious experigH“nts on the aeti()n ot' 
(‘dges, grooves, S:c., in d(t(U'mining the. de])Osition of vapour. 
M. l)agu(‘rr(^ stated that, hut for tfk^ difricully of fixing tlH*ni. 
the hands might he very hmch redmu^d in size ; foi* it is sulfi- 
cient for them to produce their effect that thi'n* l>e a solution 
of continuity hetwe(ai them; and this is proved by tlu^ fact that 
nearly the same result is ohtaim^d by <mgraving at tluj ^th of an 
inch from the (Mlg(^ of tlu^ plate a line d(H*p enough to reach tin- 
coi>p(‘.r. Th<^ <»hiecti(ms to this are, that during th(^ ]>oIisliing 
j)ro(;ess the (‘iigraved line is hlbnl with <lust, and it ntains water, 
which sonutimes occasions stains. He then proposed, as a. ^ery 
gr(‘.at sim])litication of this })roc<‘ss, that the* plate should he laid 
ilat in a shallow box containing tAvo groov(‘s, om^ to r(*e(*u (* tin* 
])lat(;, and tin* <jther a hoard saturated w'ith iodine. Around the 
]>late h(^ plac(\s a border of either jMuvdiuvd starch or lime, aTid 
the iodim* dvficchils tfoni the hoard to the tahht. Tht* stareli 
or linu‘ absoihs the iodine Avith aA'idity, and thus ]>reA’ents its 
attacking the edges of the sih <‘r,^a.nd the vapour is ditfus<id Avith 
perfe(^t evenness ovi'i* it. Another advantag'e is, tliat the satu- 
rated hoai’il may hi* used for several days in succession, Avithout 
being rmnwati'd. 

M. Seguier somewhat modified (‘Vi*n this ja-oeess. A box o: 
harihvood, varnished internally Avitli gum lac, contains a lumj* 
of s(»ft Avood, furnished Avith a cai*d of cotton sj^i’inkled A\it1t 
iodine. XTpon this is placed a plate covered Avith card-hojiid on 
each of its faces. One of tlu^se card-hoards furnishe.s^ by radia- 
tion, to the metal the A^•^pour of iodim^, Avhile the other returns 
to tlic cotton that Avhieh it had lost. Tt suffices to tu)*n tlu- 
plate from time to time, in c»rdei* that the operation may go on 
Avith cipial rapidity. A plate of ghns is placed upon the u}>]>eT- 
card-hoard, where it is not operated on. The ]>late is sustained 
a little ahoAV^ ithe charged cotton by frames of harihvood a ar- 
nished Avith gum lac. By increasing the distance hetwxH*n the 
cotton and the jdate, or the contrary, Ave are enabled to suit the 
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2\:) 

to the toinpeniture of the senM>ii, and thus always 
ojxaate \\hh faeility and ]>roui])titude. M. SeLtuier aKo states, 
tiait a single seouriii^' witli tripolj. nioistene<l with aeidnlatt'd 
vrater, is sullieitait to eJeanse the plait's tlioroughly, thus dMii'ii^- 
away witlj tht* tedious ]>roe<‘S.s of seotirinti; with oil, and aftt'r- 
wards tlie operatio?i of ht^atiiii; tiie tahlrt ovt'r a spii*it laiu]). 
.M. >So]irl has ]>i*oj)ose<l the use t>f the ehh)ri)h^ of silvtU’ to th' 
teniiiue the tilfie re(piii’ed tt> produce a ^ood Iiuj)ressit)n <ui tht' 
iodized plMt‘ ill tliC eaineni. His niethotl is totix at the hottoni 
•>; a tidie. hla(*k<'iie<l w itliiu. .*# j»ieee <»f card, (»n whieli eliloridt* 
"f -ihei‘, mixed with lCHUi oj- ijekt riix*, is spn‘ad. d’lie tuht' tliiis 
diisposecl is uiriied towaVds tla* ui»jeei ol' u hieh we u isli to takt' 
ihe imai;t\ and tlie time riiat the eldoride of slKer takes to ht*- 
evmr of a ora\!>li >!ate eojour, will l^- the time re'juii'rd for (he 
'Mdiati(»ii> ia tlie camera to pLodue(‘ a j^ootl ejleet oji tie* iodaled 
'i !\ t'r. 

'fhe-e remark'. I.av<‘ i»eeii iiitrodmed a.'^ '>uppli'im‘h{ary to (lie 
Lfeiierally ap}U'ov,-d mode--, a-, thev are su^'4i'.'Ai\ e ;u iheiiiselvi'j 
of sti’i furl her improv emem>. 


IV, 'fo I >i:vi:LoiM: Tin-: Ima(o; i'ouMr.i^ « n 'iiii: Plm’l 

• 

'I'he { lalt , jtri’]*ared io ono of tin* metiioHs dir<‘eted, has hetui 
I'fi'ed ill ihe camera, and the imaj^e impressed upon it --a((en 
lion ]M*in4 .Lii^'en t<» tin- ptunts es|)eeially*alluded to in the chap' 
Ter ■' t M-m j'al Kemarlcs on the -gst* ol* the (Vmer.i tfn>eura., • 

d’ln- imaee i^ dv'\ oiojied oo tin dai;‘iierreoty pe ]>lat«*, a,', has heei, 
alre.nl . de-orihed, hy tlu- use oj* mereui'ial \a]>oiir. In the ori- 
_:'inal jaooess ( I'de;. lO), oiii* f.>.'-ni of a meri-ui ial \aponi l/o\ is 
,Lti\<’n , and Fii(. //, rejfr<*>enis ariot her\ 

It matlers litth* in what manner the jJate is placed io ihe 
mercurial hath ; tlie ineivurv should he volatilized \ery ^lo-,vly, 
a/id the imaj^n- allowed lo liave its full dev t-lopnicnt before ’it is 
removod iVoni the hox. Fare sin »nM la- taken thal tin- opej*ator 
a\<'id' a^ mu<-h a> pos.'^ihle eo'ntaet vvitli tin- mereiirial va]>our, 
'■iiu'e <-ontinued exjiosure to 'its iulluenci- mij^tlit lead to serious 
iir-onv oiiiemre. 

iM. t laudet lias adojitod a tiio.'%t adiuirahle arrani^einenl in tliis 
resjM-ct. as is ^}lo\\'ll in tin* woodcut on the followini^^ pA;-C<‘. 

hiiC. ho rejire-eiits a small dark ehainhci* iixi-d out^'ale tie- 
a’partment in wliieii tin- rijH-raiions ant carried (hi, hut ojM;nin;v 
into it hy means of slitiiiig j^luss doors. On eiiln-r .'Ide of tin; 
ch aijiher are placed ]iieees of vellow oJa-s, thi'(aioh whndi, on 




containing fi small 4uaniity of tliat metal. One of these is shown 
in section. Each box is placed over a water bath, su]>pliod by 
means of a 2>i])e with water from a cistern above, and a small 
sand bath is ])laced between tlu^ mercuiy box and the water 
bath. By means of the gas-biirner beneath the box, the watt'r 
is heated, tlu^ mercury volatilized slowly and dej)osited on the 
plates, which are tixed on the grooves slas/Wn on the sides oi* 
the box in section. The windows being closed, any mercurial 
vapours which may escape from the box may piss out into tbt^ 
air through prpjier ventilators, and the o|X)rator i^ thus ])roteeted 
from the injurious etfects of the mercury. 




FlXINt; THE DACrEEllEOTVrE IMAGE. 


Section V. — Fixini; the DAGUEUuEoTvrE Imvge, 

Tt has already hem statrd that J;h(* of hy|)o^ul|»hito 

nf^xla i'' tlio most (“iUrtivo a^viit for romovini^ all tlio miohatii^cd 
•otlidf of >i]vor. aftoi* tlui a[)j>lioatioii*of, mul tlio do\ olo|tuioiit 
• it'tho iniai;‘o hy, thc‘ moivurial vaj#»ur. 

Fliis hrini;- otfoctocl, ^roatiT [rt‘niiaiR‘iK-o i.s giNoii l>y tlio appli- 
ratioii of a .suhifion of gold. 

Tlio [)roc*C‘Ss as de'srrihod hy M. Fi/rati, to whom wo aro iii- 
(it l)to<l for its iiitroduoti<»u, i-> .^s fillows; — 

J )i'',M)lvo right grains of <;liKn-i«Io of g(»ld in ^i\tt‘on tmm'os 
of wator, and tliirty-tvvaT gi*aiii> of hy])ONiiljthito of -^oda hi four 
ounoos of watoi- : j»oui (ho .>^»hition of goM into I hat <*f (ho soda, 
a littlo hy littlo. agitating hiTwooii oa»h atlditioii. 'fin* niixtun*, 
at tii'st slightly ye‘llo\C, l»i‘oo\iios alh rwards |tortot‘tly limpid. 
This li(juid now ooiitains a diaihlo liypo.Nulphilo of .st.da and gold. 

“ To n>t‘ this .silt of gold, the snrfaoo«>f th«‘plato .shouhl ho por- 
foittly froo fr«im any foroigu suh.^tau<'l^ t‘spooially tln^t ; oon.so' 
‘[Uiaidy it ought to 1 m‘ washotl with somo pi*ooaut ions vvhioli might 
ho jioglootod if it \fas to holini.slioii hy tho ordinarv m(Mlo»d‘ w ashing. 

*' Tlio iollowing mannor gom-rally sui*ooods tho ho^t : tho plato 
hoin.g yot iodizod, ainl porj'ootly froo from groaso on its lw«> .sur- 
face's ;i.id sides, sliouM ha\o .muho drops of alcohol penircd (»n th<' 
i(Mli/oel .surface; \s Inn tlio al<’‘)hoMias wotted all tho surtaeo, 
plunge' tlio plate' into a hasin e»f watt*r, ami after that inte» a seihi- 
lion e»f hyposidphite' ejf .sexUl. 

•• This .solution ought tee ho changed f<M‘ each oxpi rinn'iit, and 
to consist of ahe)ut (»no jiart ofgthe salt to tifticn ed' the \fate*r :• 
the- I’ost eef tho Washing is eloiM* in tho eu’dinary way, emly taking 
care that the water sheuild In* as froo as pe>s'>il>lo from ehi.sj. 

•’The* iiM', e»l' the* ale*e»he>l i- simpl\ to make the 
water aelhoro poiiootly all e>\e-r the* "urt'ae-o i>t the 
plate, and ]»ro\ont. it fre»m epiitting the- sido'^ at 
oae*h se.'parater imiin;rsie>ii, whie h weadd ijj*tallihly 
preMluce .stains. 

When a ]*ieUiro has hoon washed, with the‘.«*o 
j're cautmn.s, the treat iiiont with the* sdt •*! gohl is 
V e-ry siinplt*. ft is .'lutrnae nt to plae'e* llie* plate* on 
a .-upjiort, lig. hi, eer tig. hd, 7. anel pe>nr upon it-, 
surface a .'Mikadeiit ejuaiitily <»f the* .-.all e»f g<del 
tliat it may lie mitirely eeoe ieel, ami he-at it with 
a sti’eing .s[)ij it-lam]) ; the pietun* will h»‘ se'e u te» 

I righte ii, atiel hee*e>nit‘ in a ininute* e»r t\No ot grotit toi' e-. W li<*n 
tliis elh et is pl’eMlue’oel, tin* liepliel '•hould ho poUP-el »:} anel llie 
jilaie washed aii«l drieel. 
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In tills operation tlio silver is diss.olvefl, mid the gold pn*- 
ojpitatod U])on tin; sih (T and niereiiry, hnt witli very dilleri'iit 
nisults : In etlei^t, the silver, .wlik-h, l>y its reflection, forms the 
shades of tin*, piidure, is in some way dai'kcaied by the thin fllm 
of gold Avliich covei-s it, froiii which results a strengthening of 
all th(i dai'k j>m‘ts. The mereury, on the eontraiy, which, in the 
stat(‘ of an iidiniti; nuighei of small glolmles, forms th(‘ lights, is 
augmenfiid in its solidity and In-lglitness by its union with the 
gold, from whi(jh I’csults a great d<‘g]-e<‘ of p(*rmam'ney, and a 
i’emarkabhi inei*eas(‘ in the lights ?»f the jiicture.*’ 

"I’lie pintles ar(‘ tluai \vash(‘d by. imams of an ari'angement ef 
ihisoi-der. Tla^ a]»]»ai’atus n'jm^seadeil in fig. (12 may be emjiloyi’d. 

(I is a vcssi‘1 i^mllicitaill y largy to tal<i‘ the 
])latt‘, and not mori‘ than hall' an ineli 
veid(‘ : this is fllhvl with distilled \eater. 
which is he at I'd b\ means of a, s])i]’it-lam]) ; 
h is a stand su]>jK;rlnig tin' trough, and r 
a holdiT f*»r the jhite. ^\ft(U* the plat-' 
Las been imm(‘r^ed for a few minutes, 
it is to b(‘ drawn onf slowly, and by 
bloAving on it tli(‘. watii* is remo\ed, and 
the warm metal rajndly driinl. Sueli are 
tlu'. prineij'.al ]»roe(‘ss(*s wliieli have*b(‘en 
adojitdtl in the dagiu^ireotype manijiu- 
lation. Otlu'r modes Ibi* giving [lerma- 
ricney to the daguorrean image have been adojited, but noiH* of 
tluMii lia\e been so thoibuglily sueeessful as tlios(\ 

It jl])ju*ars advantageous to ipimte a few of the modified forms 
of ])roeei‘ding foi* fixing these ]>ictnr(‘s, wla-u obtained, wliieli 
have from time to fime been I'ceom mended. 

]\L Presehot, in a lettei' to M. Arago, reimirks — 

In one of ilii; sit tings of la.st immfh ymi immtioned a jirocess 
for fixing photogimie imag(*s on imdal. Knowing, as 1 do, the 
interest you take in tlie. beautiful di.seo\eiy of tin' daguerri'otype, 
I ho]>e you wall excuse the liberty T take iu tryuliliiig you with 
results which 1 obtained in experiments made a few months ago. 

Fh otogenic images, obtained by M. Daguerre’s process, mav 
be fixed by treating them with a solution of hydrosulphite of 
ammonia. For this jmriiose, a eone(*ntrait\l solution of this 
fluid is mixed Avitli three or four volumes of i>ure water, whieli 
is poured into a fiat vessid, iu sufficient (piantity that tlie plate 
may lu' stei'pt'd in it horizontally, and just covered wdtli the 
fluid. ■ When, by the action of the fluid, the tints of tla^ drawing 
are sufficiently changed, whicli occiu's in less than a minute, the 
plate is to he wiiluli'awn, and put into a flat vessel containing 
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watrr: it i,'? afti'i-wmvls tnki'ii out auil drird. 1'v lliis pr<»ft's> 
ilir ]n*li>luMl jKirts of tlu* iiiotal arotiu^^i'd oray ky tin* salphurrt. 
.iiid tlM‘ aij);di^;niiat<’d ])ai*ts an* iioi attack*'*!. *)r, at Ka'^t. lait 
\ « rv little. tints may )»*' \ai-i<‘d by tin' conci'iit rat i« *ii ot 

ilu- tluid or tlic duration of the imiuT'r.sion ; liowa'vei-, toi* ban; 
an action turns tlu^ yellow. , .PIi<»to^ra]>]iic iiiiai^cs. treated 

ia i]ii> niann*'!', b*'a,r I'ubbiijL!;' witli tlie tiui^cr witliout losiin^ any 
• if t licir <h taii.'^T” 

^I. (dioiM'lat ]»roj«»sed a j»lan \\hi*-Ii has ]>een i*ai‘*‘ly aetod 
u|»>>n, but which is wm'II di'scrfini;’ of at I ('iit ion. 

( 'i'!orl<h‘, and j'art i<'ula)-Iy iodide o!‘ sil\< i\ *iissol\ed in liyj'o 
'djihit*' of snda. may l»e ad\antau«'oM'.l\ *‘ntj)jo\ed. tbi- tl\in;r tlie 
•maii'cs of I lie daL;au'rr*o( \pi‘. M«*<'ped in the>e '-ojntion>, tlc'S' 
are. undel' ♦ he eleet ro eln mieal iliMn^'ia'c <‘\erted 1*\ tia' eoppej- 
on ilio <li'','>ol\ » d .-^dxer. e«».i{«d \\ith a film o*’>il\4-i'. and tlin- 
''(‘cojlie i la ’jfaceable. 

hi'«le;Ml of llie ii\ |Moid)ihih'. a mixture of iodide oj- bromide 
of jtotiosium. lioldini' ihe .-.ilvir .'alt in .-lutiom ma\ l>e oin 
jih.-*!. 

d'im iodid(' ol sil\er iie-.t adapted lor t]n'> operation is said to 
he tli.nt wliieh obt.d'iel b\ ttxatino. with the aid of In'at, a 
;»iaie of tliis m.etal li\ tht! iodide pix-eipital*'*! from ah'ohol h\ 
v\'aley, atb'rsvard'' <l»s>o!\ ino |||(. jodi'le forme<l and adlieriiiLt to 
the jilate in tin- hyjn»snlp)iite. » 

l>r. llerre-, ot \’i*'nna, a.-.^iste*! by Mr. K. K ratot'h w ila. has 
sueei'cded )>y another ]nv>ee.--i, bearing sonie analoiry to that of 
.'d, Ki/j-nu, in ti.xim.^ tlie <la.ijuerri'otypik (h'.'.it^ns. lb' taha-s the 
jihotoe/aph ])roilu<*ed in tln'^u.sual manner by th*' pix^^'o.s oJ' 

1 >ao;uerrt‘, hol*ls it for a f-w ininut**s o\ er a moif-rately warmed 
niiiie acid \'apour, and tlien lays it in nitric acid of Id" or 1 1“ 
leeatmiui or bd*," FahrcTdieit in which a consi*jera)»Ic 

<jUaniiiy of <-oji]H‘r or silv cr, oi- bot h t o^et lu*r. lias lieen j»re\ien-l\ 
dissoKed. Slmrtlv after l:avi»n( b< <*n placed therein, a pj-eeij*i- 
tati‘ (-!' luctal is forini'd, and cam b*' cdiaiiLTed to any decree* of 
intensity. The plioto^i-ajiliic pied ure eontc-d with metal i-* now' 
remo\ ed. vva.shc'd in water, cleaned, and chic-d ; it is then polishc'd 

whi!. ehalk or ina;^nesia, ami a ch‘y suit c-hali or h* at her, aftcT 
wliicli tht^ coatiin^ wall beemme ede-an, clear, ami transparent, so 
tint the- ])ieturc‘. with admits derails. <*an ai:ain !>♦* seen. 

I'hi" pidcc'ediiji^ is of a i-io.st uncc'rtain c h;naet<'r - since, w ith 
every juveuution, tin- ar^d .solution frecjumitly ‘‘ hiics" into tin* 
}>]ate, jiioducinL^ an otchin;/. 
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Section VJ, — Simplification of the Daguerreotype. 

Tlio following expciriiiieiits f(H* tlio siui])lification of tho daguer- 
i’eoty]>c iR’ocossos, were made l)y me many years since ; 
tliei'efore i-etained sncli |>oj*tioiis of the original ])aper as do 
not a]»])ear to 1 k^ enliridy uniindruetiv(‘. 

PivMrure a well-2»lentshe(l eoj^per ])late of the ref^uired size, 
and 2 >olisli it, first Avith pnmiee-stone and Avater, tllan Avith snake- 
stoiu^, ami hring it n]> to a mirror suifaci* Avitli eithei* I’otten- 
stone oi* jewidliTs' rouge. IMatof^ can h(‘ jiurehased in a high 
static of 2)1*0} laration from the (‘ngr;iA’ers. Having 2)re])ared the 
oo2)2>er plate well, ruh it Avith salt and* water, and then with 
Some sil vm-ing 2 )owder. Ho kind answ/a-s hettm* than that nsi^d hy 
clock -makers to silvei* diaDplates. Jt is com[)osed of one 2 >JOt 
of Avell-waslied chloride of silvei*, livt^ of cream of tartai*, 

and four 2>a.rts of table salt. This jiowder must be ke2)t in a 
dark vessel, and in a ch*y 2)laee. For a ])late six inches hy fi\ 
as much of (his coniiiosition as can he taken u}) on a shilling is 
isufiicient. It is to he laid in thi^ centre ot the co])2)er, and the 
lingers being wettial, to he (juickly ruhhed over every 2>ai’t. of 
the })late, adding occasionally a little <lam]> sidt. TJie cop])ei' 
being covered Avith the .sil\'ering, it is tf) he sjieivlily well Avaslied 
in water, in Avhieh a little soda is dis 6 olAX*d, and as soon as the 
surfaces is of a fine silvei*y Avliiteness it is to he di*ied Avith a, v(‘ry 
clean Avarm cloth. In tliis state the 2 >lates innyht* ke})! for usi*. 
The first jirocess is to cx2>ose the 2 »late to the heat of a S2)ii it 
llaim‘, until tlu^ silvennl surface hecom(‘s of a well-defined goldeii- 
^elloAv- coloui* ; tlu*n Avheii the plate is cold, take a 2 >k‘C(‘. of 
cotton, di 2 ) 2 >ed in Aery dilute nitric acid, and ruh lightly over 
it until the Avdiite hue is restored, and <iry it a\ ith A ery soft cl(‘an 
cloths. Th(‘ 2>^‘de is tlum iminers(‘d in a Aveak solution of tin* 
iodide of potassium, in Avhich a small jiorti^ui of iodine is dissoh"(‘d. 
The sih er is thus eoiiA erteil, ovei* its surface, into an iodide of 
silver ; and in this state it is ex 2 K)sed to the solar luys, vdiich 
blacken it. When dry it is to la* again tielisheil, either with 
dilute acid or a solution of carhonate of soda, and aftei’Avards Avith 
dry cotton, and tlu* smallest 2iossihle iiortiou of 2>re2)aied chalk ; 
hy this means a surface of the highest tiolish is 2)roduced. The 
ralhntah of this j)rocess is, in the ^i^^^t 2 da(*cs the heat a2ij»licd 
<h*iAa^s otr any ailhering acid, mid eiiects more union 

lietAveen the co]i 2 )er and silvt*r, so as to enable it to hear the 
suhse(2Rent 2)rocesses. The first yelloAv surface a2)2)cars to he an 
oxide of silver, AV'ith, jKissihly. a minute tpnintity of co]>2it*r in 
combination, wdiicli being removed leaves a surface ehemieally 
pure,* Co 2 ) 2 ')er plates may also he A*t‘i*y beautifully silA cred hy 
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i^nlvaiiic* aifoiiov, l)y av1u<*1i wt* an* i*7ial)k*<l to iiiVn'jiso tlu* tliick- 
U(^>s of tlu* silv(*r to any oxtont, and tlu* nooossity for tlu* lioating 
jirocv'ss is mnoved, tlu* silvor lioini^ al»M>lnti*ly 'flu* itost 

shn]>lot mode is to diviilo tin oarthonwan* with a 

diaphi'ai^in of iiiouikrant* or j»ajK*r; orto sido should ho iillt-tl with 
a \(‘rv diliito solution of suljdiui’iy achl, and tin* other with either 
a solution of ferroj)russiati‘ of jiotasli, or ehloridi* of sodium, 
siiturated witli chloride of silver. d’JU' eopju'r j)latt‘, varnislied 
on one si<](*, is united, hy nu*ans of a t*o|>jH‘i- wirt*, witli a plat«' of 
zinc. The zinc [dati* hein^ ynniers«*d in tin* acid, and tin* i*o|(jM‘r 
in the salt, a weak electric eu^*rent is LCenerat(*d, which ju'ceipi- 
tates the silvi*r in a n*iy unifonn inamna over tin* entire* surface. 

At a \a*ry early sta^»* of my iin(uiries \ found that the influenci^ 
of all tin* rays, exceptinij the yellowy, was to looM‘n tin* adhesitui 
of the iodize<l surfae«*, with tin* und«‘i' layer of unaHc(*(ed sil\i*r. 
When tills chaii^i'd tilin was n‘nnuc4l hy ruhhini;. the silxer ht*- 
n(*ath always exhihited thenn>^t |H*rf<‘ct lint re, iind I have ln*nee 
in\ ariahl\ ado|»t4*d this mode (d* j»olishinLC my dai^ucrrefd \ ]K^ 
j»l; t.*s. The r«*(jnir(*d surfaci* is thus produe<*d with one third the? 
ialiour, and a very itrcat saving of tinn* ; hi'sides w hich, the silver 
is in a much inoic suscejit ii»le state for rcceivinit the vapour of 
tin i'*dine. Tin* plate l)cin;L( thus prepar<*d, wi* ]>roceed in lln* 
mayiner hefore dir(‘eted. 

It is sonn*vvhat sin^tdar. that the tiist tiotl<*c of l)a;.tin*rri*’s 
pi(rtur(‘s, lone hethji* the puhlieatiou of his proc(‘s^, when I 
learnt that they wviv on “ hard pidishcd tahlets,’’ I (*ntcrtaim‘d 
tin* idea that jilates of copper thus .jilvered wi'ie oxidized, and 
thi*n aeti'd on Itv iodim*. I^apjdied the iodim* hotli in^ ,'oliit ion 
anil vapour; hut, of eniiise, as the niereuiy was not ined. I iiiifed 
to elleet any j»erfeet pictures. It is, however, worthy of' lemark, 
tliat on orn* occasion, havinir placed a j»ieee of silvi red eoj»per in 
a Irouj'h containing a weak solution of iodim*, witli si»me haves 
of hejnloek superiinposeil, tln-.'^c h(*ing kejd close hy means ot a 
piv*ee of glas.s over all tin* exjioscil jiojlions, the silver was 
completely removed, and the eopjier abraded to a eon^jderahle 
extent, while lieneath the leaves the sdv^-i* was ."ear’i'ely aflectcd. 

I thus procured a very heiiutiful etching, the figuics ]»cing in 
liigli n‘lief. Tiiis Vas tret|Ueijt]y n peated w itli .-ucce.-.s ; ]>ut 
otlici- imjuii’ics havin;^ dniwn oil* my attention, the pro<*e>s has 
been long neglected, although I am <**»nvineed it i*? capable ot 
being turned to miieli/nsefnl account. 

in A'ovemher, l^o'.t, 1 pursued a si*rie.s of experiments with 
hroiuiiie, hill no v my definite advantage was nhlaiin*d. Soiue 
curious effects W'liich 1 noticed at that t line are w iu t liy of notice. 
1 copy the remarks made in my meuiorandum-h.juk at the time. 
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4. Exposed a ‘plate to the vapour of l)romine : it assumed m 

h'adeu-injr'ay colour, wliicli Idackeued hy lii^lit veiy I’cadily. Ex- 
})os(id this to inercuiy witliout much improving tli(‘ elfect oi- 
altering tin; lights. Upon imiViersing this plate in a solution of 
th(^ mui'iat(' of soda, the paits una(;ted on by light became a jot 
black, whilst tlui pai'ts on which light had a(^ted wer(^ dissolved 
off, h'aviiig a clean coating of silvtT. Th(5 t^ffict was most 
d(^(asive — a hJdrk ]nctnrc\m a wh/ite yrouiuL • 

5. Allowed thi*(‘(‘ plati^s to assume — the first a straw-yedlow, 
tle‘ second a st(Md-l»hM^, and the thiy] a. dull bliu*, and exa,niin(‘d 
tludi* S(‘nsitiv('iM‘SS j the plate whicji had ari*ived at the dull blu(‘. 
(ioloin* aj)pear(‘d to be the most seTjsifive. • 

TJu^se <‘x])(‘riinents, which were tlua) pursued with a vi('W to 
pj*oduc(^ morci p(‘rnian(ait pictuics — tb fix tln^ n)(Tcuiy, (>!• to 
(aigrave the plat(i — wer(‘, howevta*, abaiidom'd, and have not yet 
been r(^sunied, although it is desirable that s<)nie one should 
turn liis atbaition to this ]w»int. On one oecasioji, aftei* having 
})r<^])ar(^d a. ]>ietuT*e accordijig to the j)rocess j)r(!serib(‘d by 
l)agu(‘rre, 1 pi axxid it, without r(^m(.)vmg the iodine, in a vessel of 
(ddorine ; the ])i(ttur(‘ was oblit(‘i*ated, and V(?iy sj)eedily hJarkeufth 
On (jxposiiig" this Uluck plat(‘ to light, it ahm)st instantaneously 
HihUr.ited.' This is inentiomHl to show the extent of ciubais 
subjects which jdiotograidiy <.)pens out for examiiiation. 

The ap])aratus for tlu^ dague\Teotyj)<‘ shown in the vigmitc} 
may 1 h‘ (‘uumeraU'd with advantage. 

(f. Is th(‘ canu'ra obscura, with the screen uj)on which th(‘ 
image is semi, ami by Avhich the focus is adjusted, ])artly raised ; 
find when this is acmiratidy determined a, sia’ow is shown by 
whi<di it is secuivd. * 

b. Silver ])late and edgt*s for tlu' sanu'. 

c r. Aiv broniid(‘ and iodim* boxes of walnut, enclosing each 
a stout porcelain jian : each ]>an is furnished with an air-tight 
glass co^’(‘r. On the ui)j>(‘r edge of each box is a groove* foi' 
holding tlie ])late. On withdrawing the glass cewer of the iodim* 
])an, the ])late is exjiosed to its action, and the colour jwoduced 
is obsiU’ved by holding a she<*t of whitt* jiaper in sucli a ])osition 
that its reflection may be seen on the plate, which eiialiles the 
ojierator to judge of the progress of the opo'iution. When the 
j)lat(‘ has obtained the required colour, the glass cover is pushed 
in, so as to cover the iodine pan. and the cover over the bromim* 
jian is withdrawTi. The plate is jiow reiKoved from the iodine 
box and ])laced over the bromim* box, and the colour observt‘d as 
bt*fore. When the plate has received the projier fimount of 
bromine, which is perceptibh^ ly the colour, the cover of the 
bromine jian is pushed in, and the plate is again jilaced over the 
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iixliiio j)aTi f<»r a tow secouds, until ultiinaie roluur iv<|urml 
ih ])r<)(.lu(X'(l. and it is tlieii ready tor ivin(»’\:d to tlio canuTa. 

</. Improved mercury box, of AV'alnut, with slidiiii; Iolts. iron 
ejVtern, glass windows for ins]><^ctiiig the developiumt of the 





CHAPTER YTL 


THE COLLODION PROCESS'. 

WlTTi t])0 advance of tliis heaiitifiil aH, there ap]X‘ars to ;i 
progressively incr(iasiiig dt'sire to produce •more artistic results : 
and improvements ai-e constantly being introduced. 

Collodion, as the film u])on which tf/sprtiad the photogra])hic 
agents, beyond all otheu' preparations, offei's, in its exceeding 
sensibility, bea.uty of details in the finished pictures, and ease of 
optirating, so nuiny decichnl advantages, that a separate cliaptei’ 
has becui ch'vottMl to its cjonsideration. 

Collodion is a peculiar preparation, formed by dissolving gun- 
c'otton in (ther c;ontaitiing a little alcohol. It is a vtTy mucila- 
ginous solution of a volatile character, the c^tlujr evaptauting and 
leaving a film of the utmost trans])areney behind. It is not all 
kinds of gun-cotton which dissolve crjually well in ether. Ac- 
cording to my ex])eri(mce the mc>st c‘asi]y soluble is javpared ly 
soaking good cotton in a saturated solution of ui.lral(‘ of ])otash 
for some tiim* ; it is then, in a moist statc‘, jdungedinto sulphuric 
aeid with Avhich but a small cpiantity of nitric acid lias bt en 
mixed : aftcu- remaining in the acid for abtuTt a minut(‘, it is wirll 
washed with Avater until no trace ofian acid taste is discoverc'd, 
and then dried at a teiupemture but A'ery slightly devated above 
that of the apartment. 

Mr. Ardiei’, to whom, with ]Mr. Fry, we are mainly indebted 
for the inti'oduction of this pirparation as a photogra]>hie agent, 
gives th(‘ following as his jn-otvsses for pre])aring gun-cotton : — 

“ Thei’c are two roceijds for making gun-cotton, fiom dther of 
Avdiich a good dissolA'ing cotton niayla* obtained. ScA'cral others 
have been described, but 1 should tmly be confusing the .subj(‘et 
to att(‘mpt to give the whole; and it • would- be fondgn to the 
limited purjx^se of this Avork to do so. The results, howt^A ta-, 
A'ary so much Avith the .strimgth and ])ro2M)rtion of the acids 
uso«l, as to render it extremely dillicult yto name any one in 
particular Avhich Avould entirely succeed under all circumdances. 
In all cases it is uiore easy to j»rej>ar(‘ a cotton Avhieh Avill 
ex})lode readily, and yet not be at all sofajile^ than one Avhich Avill 
entii-ely dissolve in rectified sulidiiiric etliei*. 
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Tiikr of <lrv nitnito of pnta^li in 10 

Sa1]>lnn‘ie (Jo 

Cottou . , . . . 2 .. 

Tilt' iiitn.', .sulpliurio acid, a#ul cotton, arc wi'iglud la ihr 
ako\c pro]nn‘ti<»iis, and ]»]accd near j^t liaiid witliin reach of the 
o|H'i‘ator, to ])]*eveiit delay in niixin^ when the operator has 
CMiiiinenced. Tlien pour tin' projioi'tion of sulplniric acid into 
the powdeia^l nitre, stirrinif tlieni '.»'ell tooetlnu’ for a few 
^eenn<ls with a stroni^ *xhiss j-od. IinintMliatelx tin* two are 
mixed add tile Colton, havjni;* pnwiou^ly j>id!ed out tin* lil>re>, 
and mix them w<‘ll toiifet in^r^with two o|ass rod^ in or<ler that 
the \vl»ole of tlie <*olton iiiav c<nne in ctmtact with tln‘ nitric 
aei.j \a]»oui*. which is l)eini;: rapidly ^cm*ratt*d from the mixture, 
d’hi.'' aeii ei mu>t l>e c«hitinucd foi* jilxmt Iwo mimihs ; then 
• oiieklv remo\e tlie c(*Uon\\ith tin* adln'idnii: nit rc ami sulphuric 
a<-]d from the l>asin, with the olass nnls, and ]»hmi;e it into a 
larife tjuaiitity of water; it i^ he W(‘ll washed in reju^altal 
<*]tani:e,s of wai<*r until all tin* acid and niti'e are washed aw'a}, 
'r!ie cotton i^ then eollocted tonfoMier, and lirst pre;->ed hetween 
the hand> to drain «*IV the wa(<*r, and then >till further <iried h\ 
pre,'>uj*e in a (^(tth ; the ^il^re'^ of trotton can mov he earefulls 
•'v I'lrated. ami liun<^ up with pins to the ed;;e ot‘ a slndf*. oi* an\ 
convenient ]iia<'e, to dry. 'I’liere is no necessity to um* 
aiadieia] heat, as tlie small <juyintjty re^juisite for a tew ounce*- 
of solution can easily he ilrie‘d without it. 

*• 'fin* next I'eceipt is In certain proportions of nitric and 
stiljdnn ic acids ; — 

Take 1 oz. ]>y ineasi^re of nitric a<*id, s}M‘cili(* orayjjy 1 TdO 
1 oz, ,, sulphuric ditto o)*«linurv 

*^0 <^rs, hy W(*ii;ht of cott<m. 

■• Tlie lihres of cotton must he well .separated, as in tlie jin*- 
eedino mode. I’he tw'o acids are hr.st mixed, and tin* reipiisite 
]n*opojtioii of e»)tton ad<led as ipiiekly as possible, and w'ell 
stirred witli two ohi.ss rods for not more than tiftecn .secomls ; 
the trim-eottoii i.s reinovi*d from the aeids, and [duiiired into 
wati*r to uiiderjj:o the same washiii’^s, iVe.. as in the former 
receipt. 

It will Ih‘ seen that the c(‘tton is not <‘Xpo.si*d to tin* action 
of the mixed am’ds, in* this last imxlc, hui^er than is iM*<‘es.s:iry to 
Niturate tin* <*otton ; shouhl the action he continm*d fui*tln*r, tin? 
soluhility oj the is entirely lost. 

“ \^hitt*r must Hot he spared in w’a^hini' the (*otton, for not a 
trace of acid should be left : the collodion Voidd be injured by 
any remaining.” 
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s Tlie substance ligrn m — wliicb is tlie true wood of every vari(‘t v 
of ])lantj and lias tlie composition 0 3S, H 24, O 20 — is capabl<‘ 
of being conv(*rted into a material having an analogous constitu- 
tion to true (jitn-rottou. , With strong nitric acid Ihjuhie coin- 
bines directly, and forms a ^iiibstance called xyloidhin. This may 
b(^ jm^pared by immersing a piece of paper in strong nitric acid, 
and then wasliing it well in jAire water; it thus assunu^s tlie 
f<a4 and toughness of parchment, and is so combustibles as to 
seawe for tindcu*, Tlui cornjiosition of xylmdhie. is expressed by 
C 12, N 2, 11 8, O 18. Starch dissolve's by dig(‘stion in sti-ong 
niti'iet acid, and on adding water is precipitated. Tlieri* 

a, re several other materials of Avhicli it n,iay be; j)re])ared, and 
luyirly all tln^sc^ substances are soluble inethca*, forming collodhitt. 

dun c(>tton is a comjioiind of lujnhie with nitric aeid — IdO 
jiarts of (vdton producing 170* parts of giin-cottoiiT" 

To Prepare the Collodion. — Thirty giains of gun-cotton pre- 
]iar(‘d as diiSca ilaMl should be taken and jilaced in 18 fluid ounce's 
of recti fi< id sulphuric ether, and then 2 ounciis of alcohol should 
be addinl ; making thus an impei’ial jiint of the stdution. 'I'be 
cotton, if [iroperly imide, will dissolve ah riost entirely ; any small 
fibre's which may be floating about shouhl bo allowi'd to <h‘]>osit. 
and flui chiur solution pourinl off jireviously to tlui j)ro(HiSS of 
iodizing it. Iffr. Delamotte adds a few drops of ammonia to ihe 
<ioll(»dion, which may i>ossibly prevent an acid reaction, which 
som ( ' t i m e s t ak es 1 1 j ice. ' 

To Iodize the Collodion. — Mi*. ArcherV miithod is as follows : 
and I believe no bef tei* coui'se can be pursued. 

Prepare* a saturated sobithm of iodide* of ]K)tassium in .aleobol, 
say* 1 o’a.; a,ii<l add to it as mneli ioeiide e)f silver as it will take 
uj>. t)r to 1 oz. of alee)hol adel an excess be)tli of iodide^ e)f ])o- 
tassiuni a-nd iodiele of silver ; afteT a elay or two, anel with re^jieated 
shaking at inte'rvals ti> fae*ilitate the e)])(U’ation, a saturate'd seihi- 
tion of the twe) salts will be* editained, anel if this is filteu’e'd e)ff 
into another bottle, it will always be found ready for use. The 
first bottle' ean be kej>t as a stock befftle^, to obtain a still furtlu'r 
sujjply by replemisbing it witli alcohol, and addingnow and then 
small aelelitional epiantitms e)f the two salts. The iodide of sil- 
ver' can be reiieiily obtaineel by precipitation. .For instance, teke 
1 oz. e)f solution of nitrate of silver usoel in the process, 30 grs. 
of nitrate* e>f silve*r to 1 oz. of water, and add to it suflicie'iit ed* a 
solutie)!! e>f ioelide of jiotassiimi in water as will throw down the 
whole e)f the nitrate eff silver as an ioelide.^ When this precipi- 
tated ioelide e)f silv(*i; has settleel, which it very readily does, the 
liquiei above must be peiure'-d off, and fresh water aehh'd, repeat- 
ing this Avashing seAH*ral times. The ioelide of silver after this 
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i> (Irinl, and tlioii put into a lK»t(lo witli a ^^nall ipianlity of 
alrwlml. juM Mitlifiont kt'<‘p it iiioiKsttMiod, Tlio <juantity of 
tin- .M>lution of ioditlo of silvor which can be added to 1 o/. of 
• ‘(►llitdion, niii>t <lc}H‘inl u]K)U thc^piantily of alcohol in tlic col- 
h»di<»n. l<idizcd collodion ic? liable ty decomposition, and iodine 

libriatctl Tliis is pivvtaib^d by ]»uttinc a litth* piirc of pure 
iiH'tallic sihi'i- in the collodimi, \N*hich javserves it colourh aiul 
<)t‘ a coiisla lit strength. The coll(»dic»u pi'(»cess now reM>l\t‘> itself 
into 

i.-t. Gleaning the Glass Plate. — One of die most, successful 
gt'Mrial nianipulalcu’s in the ^ordinary forms of the (*ollodion pro- 
•rs.> i> ^Ii', Jlniiie, to^ whi>m 1 am imh^bted for nmeli impoiMant 
in(i'rmitt"ii on tliis ])roc(‘ss. !A \ari«‘ty of sub.Manee.^, such as 
iripoli, nitric acid, spirit;# oi* wine, (ire., have been reconirneiided 
ibr cloaning the glas-^ : but all thest^ Air. II orne thinks art* «piite 
.'.iiperflii'‘iis ; ihe only ai’t icles actually ni“i‘es.sary lua’ng a ch-an 
ef'ih <tr two. and a wash h'ather that has bciai well and rho 
rfui^hly rinseil through se\ei*al changes of dean w at m. t o depriv e 
it. as niiieli as p<issibh‘ of the ilressing whii'h a new one cuiitains, 
ai.vi a litth- Ii«pii<l auiinonia, imt strong, but tiu* ordinary Zey/n/r 
tuiiinittihv (*f the sho]».s. If this is not at hand, a little caiisiie 
p 'la^h or s(.da will an'>wcr as well, the purport of it being t«> 
r-eai<<ve any greasy matter attached to the sui'taee, as gla.>.'. is 
frtAjUejidy mai-ked with soap; and although it might, appea i- at 
fiiNt -ight that chan water musC thoroughly remove lids article, 
the ojierator will he certain of sjioiling many i>t' his pietanv^ if he 
dejM lid upon wat('r alone. 

'I’he j>lau Air. Horne reeommend.s'is as follows;- l‘t)ur upon 
ilie pi 'te a few di't >ps of ammonia, rnh it. well o\ ei- hot h"?!Tirt’a(#‘N 
and dioroughly rins<' through two \vat»-rs, allowing die water- to 
ti 'W over the plate eltlier hy pouring fronr a \e-sel oi- holding 
under a taj»: nowy wiUi a dean doth wipe pert'eef.ly dry, and 
linallv vvall mh with a h*ather. Simple as thi.^ may a[>pear’, 
rht IV i- much more in it than will la‘ at hist imagined, for me 
le.^s the gla>.s is free from stains it is ipiiir* imjrossihle* to hi- sne- 
(V.^.vfvd. The plate may he w.a.shcd perfe<-tly elijan, l*at ’the xir 
faeo not thoroughly dried.* Then, again, some hands are very 
warm, and if the. pkitc is^iliiAved l<» rest too mueh upon any om 
part, or held too hmg in the lingers at any rare ]>artieular spot, 
ih:.t will hecomc warirnT than the surroujjding part, tfoiri tire 
gia>s'lK‘ing a hiul conductor (»f heat. The doth and leather 
should tht*refo»'e be ^uliicieiitlv large, that tire plate may be as 
it wa n* in.Milat.ed as njucli jus j)os.siblc from the hands, that no 
unnccex'siry heat sliall }>e apjfiit*d. At the s.imc dmc the em- 
[iloyiiicnt of a warm cloth iswi'v useful, for tire heat is then 
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eqiifilly diffused^ over the plate, and, is very essential, tlie 

siiHace. ]K*rfeeily and (jiiiekly di*ied. 

Coating the Plate. — It has already lK‘en pointed out luov 
necessary it is to handlt; tlu* ]kh|te as little as pr»ssil)le in el(‘aning ; 
we ther(‘fore su])pt)se tlii^ operator to liave the plate in a clean dry 
leathei*, iroin which it is tak(‘n to receive the eollodio-iodid(‘ of 
silvei*. ^riie ])late niust h(‘ heM hy tin* hd’t hand ])erfeetly hori- 
zontal, a.nd tlnai with 'tJu- right a siiliieiiint (juai^ity r)t‘iodiz(Ml 
collodio should he jxuired into the centi’e, so as to ditlust^ itself 
e^jually over tlu^ siiitace. This should he doiu^ coolly and steadily, 
allowing it to flow to eatih conn*!* su(H:ession, taking cart' that 
the (‘dg(‘s are all well eoveivd. Tluui gently tilt th<^ plate, that 
tin* su])(‘riluous fluid niay return to the Ixdtle from the o])])osit(‘. 
cornel- io that hy which the ]>lat(‘ is hwld. At this moiiami the 
]>lat(‘ should h(‘ hrought iivt.o a. vertical position, wluai th<.‘ 
diagonal liiu's caused hy the fiuitl running to the corner will fall 
()n(‘ into th(‘ other and giv(‘ a clear flat snrtitee. To do this neatly 
and (‘He(tlually, sonii* litih^ ]iractice is luicessary, as in most things, 
hut ih(', op(‘i-ator should hy innneaiis him*y the opeu-ation, hut do 
it syst(‘inati(*a-lly and quietly, at the same time }iot lu'ing longin' 
ovei* it than is actually n(^C(‘ssary, foi* cidludion being an cthci-cal 
comjiouiid evaj)orat(‘s viay i-apidly. IVJany operatoj-s waste' tlicii- 
colloelioii hy imagining it is m^cessiiry to perforjn this ojieration 
in great haste; hut such is not the easi*, for an even coating van 
seldom hi‘ ohtained if the fluid is ]K)ured on and oil* again too 
i*a])idly ; it is hettiu- to do it steadily, and sulmut to a small loss 
from eva])oratiou. Jf the collodioji becomes too thick, tiiiii it 
with the adelition of a littie fresh and good ether. 

• Exoiting the Plate. — PnAUous to.tlic last Ojieration it is neces- 
sary to have tlie hath ready, which is made as follows: — 

Nitrate oi^sih er 30 grains. 

Distilled w^atei* 1 ounce. 

Dissolve and filter. 

Tlie quantity of this fluid necessary to be made must diq)end 
upon the of trough to vsed, wdiether horizontal or verti- 
cal, and also upon the of plate. The kind used by Mr. Horne 
is tlie vertical, tliougli many still prefer the former, and attach 
a piece of Indiiin rubber to the back ©f the J»late as a handle 
whilst apidying the collodion, and to keep the fingers fi-om the 
solution whilst dipping in the bath. Wihh the vei'tical ti'ouglis 
a glass dipi)er is ])rovided, u 2 >on w hich tlie ])late rests, preventing 
tlie necessity of any handle or the fingers going into the liquid. 
If, however, the glass used is a little larger than is required, this 
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i> not n(‘CORsarv. Having then Ghtaimnl oiie of othe]’ of tljose 
two, and lilterod the li(iuid. [>rcvi()iisly free from any jiartieles 
of <lust, etc., the labile is tt> ht‘ itNin^rsfu/ stmciiljj (nn! frithofif 
ItPulUftion, for if a })ause should Ije ma<l(* at any pait, a line is 
>ure to he formed, A\d)ieli will print in^a siihseijueiit j>art of tlie 

p!'0(*<‘>S. ^ 

Th<‘ plate being inirnorsed in th(‘ solut ion, must h(‘ k(‘pt tlien^ 
;i sutliei(*ut time for th(‘ licjuid to aet hvely upon the surfa<*e. 
particularly if a negativ(‘ picture is to he obtained. J.s' (f tjfi'm'nii 
ruJp, if 9ri/f Iffl'p (thoKt fin) ii^'tiitfpx, hift f/iiti iri/l vnr// irlfli fhe 
f'ltijp'i'dfni'p. of tJtP air of fJtP fiojr tfo))Profiio}, and flo (‘oodifioo. 
tffht ndhuJuro. Ill cold wiM^luT, (U* indeed anything below oO 
Fahrenlicit, tlie bath simuld be placed in a wai’iii situatiim, or 
a pi-oper doconijKisition is not obtaiiuMl ninhu’ a \ cry long time. 
AImim- 1)0 th(‘ ]>lat(‘ will be <‘ertaiu to hav(' o)>taiiu‘d it.^ maxi- 
mum of sensibility by two minutt\s' imimusion, but below this 
ten!]>ei’ature it is better to give it a litth‘ (‘xtra tinu'. 

To faiulitato tin' action, let the tempiunture what it may, 
Th(‘ plate imi.st be lifted* out of th<’ liipiid two or three times. 
wbi<-h also assists in getting rid of th<‘ ether from the surfae*-. 
for without this is thoroughly done a tiniform coaling eaniiot 
beibtained; loti 07l toi (O'ritonf. .sluofid if Ip' t’pmnrrd oofd thf 
j>lof< f)ppji i/tu/ierspd ohnnf hoJf o, iniiioft, as marks are apt to 
b<* produeiid if rmnoved sooiht. ^ 

Having obtained the desin'd coating, the plati* is then e\- 
trenirly staisitive, and, theri'tbre, wit pn^sume tin* <>perator has 
taken e\(U'y ]>reeaution to exclude <»rdinary day-light. 

The room must be <‘losed again.'^t atiy port ion of day-liglu^ and^ 
candle aloiM‘ employrd, plae(‘d*at a distance from tin* operator t** 
gi\e ihi- re<|uisite light. Yellow gla.ss. which h as bren reeom- 
nn'inird fir* glazing tb«‘ <»]>crating r<aoin, d‘M‘S la^t furnish sutli* 
eieiii jarota-clion from the ehemi<Mlly active rays. 

The plao* tims remh-red .sensitive must then ha* lil'ia'al tVona 
the >(*lution and ha*l<l ova‘r tin* trough, that as much li*}uial as 
paas'-ibh* may drain a»tf j)rt*vious ta» its ha*iiig plaa‘ed in the ]rama* 
‘•f the a*jinn*ni, and t,h^ iinu-o etfeetually this is dona* tin* ha.tta'r ; 
at t) '• ^:lma* time it must na)t*b<‘ allowed t*) airy, 

Tlta* apiestiaan is ofttiui ask*i*d, Imw sa>a>n afta*r ca»ating tin* jdata* 
witli iauliza'd eadlaxlioii slmuhl it be iiumersa*<l in tin* nitr*,it<‘ 
bath' Now, tlii*. is n ditfaailt (jua*stiam !>> answa r, \\ a* liave 
said the tinaa* of iuunPMunt is alap<*ndent UjaaUi the ta*mp<*na- 
ture and apiality ajf tne eollodiaan ; sai lika vvise inu''f wa* ha* 
govi*r!:e<l n-* to tinae lpf,rp, imniprsitm. Taa make a*a.ilo<lio-iaMlia|e 
• •r xyla>h>aliah>. fa>r, cliemiaiallv siH.‘aking. tlia*ra* is no diileivnce 
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in the two, is necessary that the ether slioiihl contain u 
certain (jiiantity of alcohol, or tlie dillereiit ar*ticles are not 
soluble: therefore, if* we take a fresh bottle, and coat the plate 
from this, it contains its fidl dose of ether, and with the 
thermometer rau^fifing between ami 70° the evaporation will 
^be v(‘iy I'apid, and consequen;tly a tougli film soon formed. If, 
on the otlierhand, we^are using a solution which has been in use 
some time, and many' plates, peihaps, coated, the proportion of 
alcoh(-I is much greater, and not being of so volatile a nature, it 
will n(;c(^ssarily take a longer tim^; to actjuii’Ci the i‘C(|uisite firm- 
n(‘ss for imm(‘rsion. If, for iTi^tanco, after coating a platt^, we 
find on immersion it does not coloiii* freely, we have then rc^ason 
to su]»pose the jilate has not liecai immersed sufficiently (|uick ; 
Imt if, on the other hand, Wj^find the iilni very tender, aiid upon 
<bying it cracks, then we have reason to know that plates pre*- 
partid from that bottle must not be immersed (juite so soon. 
T/tc lan/cr the lyro'portmn of (dcoltol tits 'more sensitive 'mill he the 
phtfas, (utd the quicker and more eventj mill be the action of the 
hath; b\it a longer ])eriod may be allowed for the sensitive film 
to harden before immersion. 

The next cpiestiou also often asked is, how long must be th(‘ 
(exposure in caineju] a. ipiestiou more difficult to answ’cr than 
the last, without know ing something of the chai*acter of the lens 
and the intensity of sunshine. PractitHi alone can detenhine, 
eoiiibined with (Ios(^ observation <d‘ thos(^ parts which should b(‘ 
th<‘ shadows of a jaeture. If, for instance, in devu‘loping we find 
thos(' jKii'ts l(\ss (‘\pos(‘d to the light than others developing iin- 
^nediyj/'ly tlu* solution isapj>lied, then we hav(* reason to snppost^ 
the exjMJsure has Ik*ou too long ; but if, on the contrary, thoy 
<levelope Ncry sk»wly, we haAe proof the time allowed has not 
been sufficient to j)roduce the neeessjiry action. In a good })ic- 
we should see first the whites of a dress app(‘ar, then tlie 
forehead, after wliieh we shall find, if the light has been pretty 
(‘qually .difiused, the wdiole of th(‘ face, and then the dress, 

Th(^ followung remarks, by the Count de Moiitizoii, are of 
valium — ' 

To Iodize Collodion. — I have tried many methods of iodizing 
collodion. Those wliieh have given the most successful results 
are the following : — 

1st. In I oz. of collmlioii put a little* iodide of silver and about 
3 or 4 grains of iodide of potassium, an^d then shake it w’ell up. 
The cOHodion becomes very timbid, buJ on being left for sonie 
hours it gradually clefirs iij>, begiuuing at the bottom. When it 
is quite clear, pour off the liquid into another bottle. • 
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!]d. To 1 oz. of ;ukl ijraiiis of amiintniiini. 

Tin's will give vviy beautiful tcmilatioii in the half-tonr^ hot not 
so viixorous a, pieture as the fii-st. 

0(1. Tn S drachms of pure alcohol dissolve' poiftctly S trains ot 
iodidr of amjnouiuui or iodide (d* potas.s*iuiii, and \ i^raiu of iodidi' 
(d >il\< r; then add -d drachms of (^(>ilodioii. Th(‘ i(»didc of sihor 
i>no*ht t«» 1 » 4 ‘ freshly mad(‘, or the r(‘suitini< n(‘!^aTi^'(‘ will Ix' <»f 
nifeiior (pialityi. The hxlido «d’ ammonium too ounht to \>v 
n. wly madt\ This colhulion i-' om* (d’ llie ino.-t ^en^iti\(^ hut 
file halt-toiK's j)r()duc(‘d hy it .^r(' inferi(»r. 

Itli 111 draclims (d alcoh«,d tli.'-Mdve i;’rai!i> of iodide (d 
; " aa'.'>i(nn. 1 - (d iodide ^d* amhionium. and \ ^rain ot' ioilide ni 
-iKei'i tlnai add iJd drachms of <-ollodion. 'rhis foiiii> a very 
-ensit i\ (' meilium. * ^ 

oth. In oz. of colhtdiom.d draehniM ot alcidiol and o minims 
d li(nnd ammonia, diss<dvt‘ It i^rains <d iodide «d ainnionium. 
This forms a \'ery iLJood eol!<(dion. \erv sensiti\e and eolonrle>.,. 

f>th. In *J drachms fd* alcohol dissoUe (» oiaiii'^ of iodide ot 
pota-'iuiii, and add (I dra<dim^ of eolh.dion. 

^\ (‘ now come to the 

Method of Operating, -- I employ nothin^' hni water to (dean 
di(‘ 1,1a, -s- jilade witli, iisinit' plentv of it, and rnhhin^ the ,idas.s 
'v\ith de- hand till the waior lh»w-fre(dy o\or (he snrf.e-e. It 
iiin,''t* he W(dl drie(I and ruhhed e[(an with a linen eloth whiidi 
has he«'ii w'<dl washed wiih<»nt tin* n-e of M.ap. W’la n the col 
iodion e(nne,•^ away from the ula.^'^. it almost alwaS'^ in eonse- 
'{iuneo <d the existence <d’ u'rease or dii^. or of a little moi-tiir* 
npon the Mudiu'e. 

h<'tir rhe collodion upon tin; Lihi"- in the nsiiai \', ay. ami 
•<!tno-.t iimuediat(dy iminei-sc it in the hath «d' nitrate of siher, 
i^ivdns to the ounce ofxvater. lifliim' it iti and ont of the .m.Iu’ 
tion tfi allow' the (.dher to escape. W hen it a'^^iim* > a h!ni''h 
o]>al hue. it is ready foi* um*, liv addim; a little aleolnd to the 
olntion, om* part (d’ alcohol to ten ]tart^ of wator. and urn* p-.rt 
ot nitrate (d* silver, the c(dlodion more speedily rendeird siai- 
siti\ e, and tln^ imai;'(‘ jffodnee(l is nnu-c \ i^oj-ous. 

It 'M-nir, of some imjKutance. to immcr>e the i^la-.- in the 
nitrate l>ath, and to]d?iee it ^n the slid(‘ in the '^ann* direction as 
that in wdiiidi tin; ccdlodion was potire(| oil* the fila.^s jdatr*. 

Alter the aj»j)earanee of the opal hue. if the hath he an (dd 
one. tin* plate may he hft in it for s(»m(‘ time witliont injnrv ; 
hnt il' the hath he riewint must not he left lomrer than i.s’nee(‘s- 
'"ury to excite*, or the nitrate woidd attack tin* i *dide id’ .silver. 

To (»hviai(' it is w«dl in making a new' l>atli t<t add 1 , 

trrain (d* iodide (d* silver to each ounce id’llie nitrate .vdutimi. 
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It is ininecessavy to filter the hath, .as it is often altoi’ed in it^ 
nature ])y passin<f throu"]i })ajKa* oontainini^ injurious eh(ani(^al 
eonstituents. A littl(5 1)h>tting-]>a]>er drawn) over the surtiie,- 
wall renioN e any particles of Uust that may he fioating upon it. 

]f th(‘ l)ath contain ahrohol, it should, wdien m»t in use, he 
ke]>t in a. stoppered hottle. 

The Development ef Image. — To cdleet this the ])late mu.si 
he taken .again into the room, and with care reiiioved from tlie 
slid(! to llie l(^\(‘lling sta,nd. 

It Avill l)(* weh also to caution ihi^ o])ei'atr)i- I'ospeeting the re 
moval of tlie ]>lnt(\ Glass, ;),s hehu'c observed, is a had conductoi 
ol'ln-at ; tliei*efoi-e., if in taking it (»ut we allow it to I’est on tin 
finger’s ,*it any <nie S]iot too long, that portion will he Avar'ined 
thi’ough to tlie fact;, and .asdliis is not don(^ until the d('V(^lo])ing 
solution is read}" to go oven-, the action will he more eiuTgetie 
at those ])a.rts than .at othia’s, ,a.nd conscMjuently destroy thr 
(‘Vtamess of tji(‘ ])ieture. W(‘ should, th e refort handle 'the plate 
wdth caj*e, .as if it already j»ossessed too much heat to ht? com- 
foi’tahle to the fingta’s, and that we must therefore get it on the 
staml as soon as ])ossihle. 

Having tlitai got it there, we must next cover the facti watli 


the devehipiiig solution. 


Tliis should ]»e made as follows: — 


Pyrogjillii' acid . ' . 

5 grains. 

J)istilled w"ater .... 

10 oz. 

(ilacial aciditt acid . 

40 minims. 

l)issolv(' and tilter. 


Mr. Delamotte (‘ni])h*ys 


IVrogallic acid .... 

h gi’ains. 

( Jlacial .acetic avid . 

2 drachms. 

Distilled water .... 

3 ounces. 


Now'; in dt'velo|)ing a jilate, tla* ijuahtity of lirpiid taken must 
ht‘ in pi’oportion to its si/a'. A ])late n^^asuring 0 inches hy 1 
w'ill retjuire half an ounet* ; less may he ustal, hut it i> at the risk 
of stains; therefor(‘ w"e w'ould recomnunid that half an ounce* of 
the above he nuMsurc'd out into a' pfu'fecthj clextic meastfre, and 
to this troni M t(i 12 drojis of a oO grain solution of nitrate ol 
silvtu’ added. 

Pour this (piiekly over the surface, ticking care not to hold the 
measure too high, and not to }»our all ;\*t one spot, hut having 
taken tlu‘ iiK'asuTO ])ro])erly in the fingers, begin at one end, and 
carry the hand forw^ard ; immediately blow* u})on the fact* of the 
plate, which has the ofiect not only of ditlusing it over the sur- 
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l>ur caii^^os the sohitioii to eomloue nnnv rquully with the 
'laiiijt ''infaec* of the j>lat(‘: it also has tlie ijllect of kcrjaiii^ any 
.lrjM»it that may form iu whieli, if allowril to .settle, 

causes tlie ])ietni*e to come out iiiotfled. A ]>k?ee of wliite |*a}>(‘?* 
mav now he held under tln‘ j»lati‘, to o/)S('rve the devi^lopnuait «>f 
tlie pieture ; if tlie lii,dit of the roo^i is adajited for viewin,t^^ it in 
til is maiiTier, well ; if not, a liglit mu.st hc*lield helowjmt in eitlier 
<^l^e arran<;enu‘fLts should be madi* to view the**|)late easily wliil>t 
ande]’ this opm’ation. a sueeivssful result dt‘])t‘ndinL( so mueli upon 
ohtainiiii^ sutlleient de\ flopme^it without carry inic h fjn‘- 

A> ^oou as the nece-^sarv dew^'lopnuait has bi'en olitaiued. the 
ii pioi- must h(' poured 'otK and the surfaee Avashed with' a litth- 
\\ao‘i‘, Avhieh is easily done Iw hohlinit the jilati* o\a‘r a dish and 
pouriuif wat< v on it, taking eare, bi^h in tliis and a subseipaait 
j*ai-t of tlie process, to hold the plate hmazoutally, ami not \er- 
i iiadly, so as to jiieveiit the eoatiin;’ bi'iuLi;' torn by the i’oiei* and 
u ei^^dit of the wat<*r. 

I hotostdphati* of Iron, w hieh I lirst inli’odueed as a jilmtoera- 
j>hie .._jent in b'^lh, may be employed instead of the pyroeallie 
.wid with much ad\aiita^e. dda* li^autiful collodion jiortraits 
oliiaim'd hy Alr^ 'runny ot K«linlmri,di, an* ail developed l>y tin* 
iron salt. 'Pile ibllowiiiLf are the he>t proportions 

Proto.snlpliate of iron .... 1 oz. 

Aeetiimieid ... . . 1 minims. 

l>istilhvl Ava ter ... 1 jant. 

Tliis is to be used in tin* .same mamief as tlie foi'iner solutions. 

Fixing of Image. — This is simply the remosal of 
liom tlie surlaee of the jdale. and is elfeeted by ponriiii;- ovei- it, 
atii'!' tile watt‘r, a .solution of hyj>o.>^ulphite of >oda, made of tin* 
stienL;th of 4 oz. to a jiint of water. At this ]»oint dayli^dit may 
be admittid iiit<» the room; and, in(l<a*d, we <*annoi pidiie well 
<4* il'^ removal without it. We thmi .see, by t.iltin;,^ the pfite to 
.and fro, the iodidi* gradually di.s.solve away, ami the ilitfeient 
I'.irts left more oi’ le.ss tiaiisparent, ai-eording to the action of 
li^dlt upon them. 

It iheii only remains to thorougldy Ava.s]i away eveiy traei- of 
the hypo.'suljihite of Voda, for, .sliould any of the salt he h-ft, 
it gradually de.Ntroys tin; picture. Tlie ]>lale .sJaujld, tlierefore, 
eitla*r be imim*rs<;d with* great rare in a \i's.^<d of clean water, 
or, Avhat is better, water ])otired gently and earefully o\er tin; 
>urfaee. 

After tlii.sit must be ]»hice<l ujnight todry, on held bel’ormiliri;. 

We have now carried the operator eanTnlly through ev**rv 
stage of the proeess, from the cleaning “f plate to tin; lixing of 
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miag<3; luit our roiiiarks hav<.‘ i‘eftTeiice collodio-ioduU* 
tliat is puii-cotton dissolved iu ethei*. c*liHrg<sl with au iodid(* ni 
siivej*. We e;uiin>t, linwevei*, eoiisid<‘i‘ our task fniislKsd witlmin 
iieaitioniiiLij thr addition or ‘Jutta-jMaelia to tlie eollodiou. Thi- 
vaJuahl<‘ diseov<*ry was inhde hy Mr. P. AV. Fry, to which geiitlr 
Ilian helongs sonic of tlic lyost iiiiiioiiant sto]>s made in the 

. . . V . ^ 

Tlie seiisiliilir^’^l tlie ]»lates ajipcaj-s to l)i‘ jiioi'e materially in- 
creased l)y tlie additnui of the gutta-jxM-chn ; indeed, ]>ictui‘e,s ]>v 
snjierpositioii ohlained wph ahs<)lut(* inslantaiK'ity, ainl 

in till* caniej-a ohSuJ^in less than a s<‘cond of tim(\ 

The ]»laii of ]>i-oceedini;- to ohtain this extreme simsihilhy, ro 
reitommend(‘d hy Air. Fry, is to ohtain a thick and strongly 
cliarged collodio-iodide, an^} to Iavo jiarts of this add one of a 
saturated ethereal solution of gutta-percha, allowing it to stand 
a day or two to ch'ai;^ itself, ])r<*vious to heing u.sed. 

The jilatc is then coated in the usual inauni*!*. As the ethei- 
I'vajiorates a ]K*(‘uliar white him comes ovia*, at which time it i- 
ready for imnieJ ->ion in the hath. Tlii.s must he conducted as 
]>re\iously di‘scr*i))ed. and. from its cxtr(*ine sensibility, with, if' 
I .ossi hie, greater pivcaiition tlian hefor(‘. ^ 

For the d(‘V(‘lo]mn*nt of negativi* pictures, Air. Fiy recom- 
mends the pyrogallic solution, rather sti'onger than that ]>r(‘- 
\ iously giM'ii, aliout one grain to the* ounce, with tin* addition 
of an extra portion of niM'tic acid, and the jilate- r6w//p/>c// fhf 
•ihil r<th' Inith. in prefei'ence to adding silvin* solution to the pvi*o- 
gallic acid, 

, JnJixing the image after de\ elo]>nient. it is necessary to kee]» 
the hyjMisulphitc on longer tlian \\ith the oiilinary collodion, as 
the ioilide is held with g]*eater tenacity. , lii other resjieids tie* 
method of jiroceeding is ])n‘cisely tin* saunx 

Air. '^riionias has miulitiiMl the citlliulUm as follows 

1st. Toprepari'the glass. — Pi *ughejithesurtace of the edge about 
one-sixteenth of an inch all round with coarse emery jiaper ; this 
prevents contract iou of the him, and eiiahh's you to jiump uj»on 
it., if ueeessaiy, without any fear of eoiniug otf. 

2d. To clean the glass if new. — Alake a mixture of spirits of' 
wine and liquor ammmiia equal jiaits^ render it as thick as cream 
with triiudi ; with a piece of cotton wool, kept for this [mrpost , 
ruh a small quantity over that sidt* scr.itched as descrihed. wash 
well under a tap of xvater, and wijn* iljy with a j>iecc (»f old 
linen washed witlnmt .soap, and kept scrltpulou.sly cli^aii for tlii- 
jmrpose. » 

N.B. To clean a *ghiss after having used it, wln'u not var- 
nishi‘d, wash otf the collodion tilm with water, and dry as above. 
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Always wipe the olnss just before use, and bi-t'atho njM.n it : il* 
rlt‘an, tlie moistiiri* eva}>orates i*v(‘iily. 

.')d. Four into the centre as much collo<lion as tlie i^lass will 
and oh* at that corner diagonal to tho oia* by whieli- 
tin* glass is Indd : ])reveiit th<^ fornia*tion of lin(‘s. })y altt'ring 
(luichly tlh' position of tlie glass, before tlie tilni dries ; wiili 
(•i^servatiou and practice d(‘xterity is easily a('({uirt‘d. 

4tli. As sof>Ti as the colhKli<»n ceases to rum plnng<‘ tlu‘ ]»]v- 
jiared glass, wilh<uit ,sto]»ping. into th(‘ following bath: — 

Into a -0-(J7.. st«>])per(‘d bottle jait 

Nitrate of .^ihei- • *. 1 onnc«‘. 

.nistilhsl water . J b ouin'es. 

l)issol\e. «■ 

bidiih* of ]»otassin!n o grains. 

J)istille(l water 1 draclini. 

J )i.%>>ol\ v. 

On mixing tlu'se two •>olntion> a jueeipitate of i»»di(l«’ of .sil\ ei 
is fo’jiied. Place the bottle contaiiiit.g tbi^ mixttii-e in a saue**- 
]>aii of liot water, kee]» it on the bob for about (\selv<' 1 iouf>. 
'^liake it oeeasiopally, now and tbeii reiuo\ing tlie .stopper. Tlie 
batli is now |M'i*feetly saturated with iodide of siher; when 
eold, Jilter tlii'ongb whit.* liltering papej\ and add. 

Alcobo] . - draelini.s. 

Suljilivnht a't bei ... 1 di-aebm, 

A (•( anenient way of .satui'ating tlie niti-ate <jf silver l)atli 
with io(iiih* of silver, is to dissolve the ] o/,. of iiiti’ati* ot' sil- 
vt'.r ill '2 07. of the water, add tla^ solution of iodide ot pota — 
siiun to this strong solution; the jireeipitate thus foi*ined is by 
sliakiiig entirely dissolved; now add tl^t* 1 ‘emaining II 07. of 
^yatcr, when tin* iodide tif silver is again thrown down, hut in 
such a finely divideyl state as to reialej’ th<* eoiiiplete ^atl:ratioii 
of the bath more perfect, obviating the iieces.sity of,fje»juent 
sljaking. After lialf an hour, add tli»*aleobol and r‘t}if r, am] filter. 

otb. Allow the jirejiared gk-ess remain in tliis batli eight oi- 
ten iiiinntes ; jn.st before taking it ont mo\e it n]> aial d^ovn 
tliree or four times ;* draiji* it, but not too elusely ; w lieii in the 
frame jiace u})un the back a pic<*e of eonmion blotting--j»a]M‘r to 
air'iorb moisture; the, so( Aiei it is placed in tlie<‘amei‘a the hetu.‘r 
()th. Tlie time of ex]M)sure can only la* ascertained hy j>racti<*e. 
no rules can be lahiMlown, and ! am uiiaeijuainred with any 
royartoad liut that of ex]K;rience, leading to constant ‘suci'ifss in 
this most imjMUtant section of jihntognijjliy. 

7th. The plate being taken from the camera and plac<*d up<»n 
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a levelled stand', develope immediately tlie latent image with thr 
following solution ; — 

Pyrogallic acid 3 giuins. 

‘ Distilled water . ^ . . . 1 ounce. 

Acetic acid (glacial) ... 1 drachm. 

Mix. » 

Take one ])art of thif? solution and two parts of distilled water 
for use. The 2 )yrogallic solution made with proper acetic acid 
and of the ahov<* strength, may he kt^pt for a month or more in 
a co(d plac(‘ away from the light. 

<Sth. When the image is suiheiontly intense, wash freely with 
common filtered water; then pour on a saturated solution of 
hyposulphite of soda, which should , immediately remove tht* 
iodides of silvcT, wash agaiirwell with water; allow as much as 
the jdate will hold to soak in for at least half an hour, to re- 
move all traces of hyjiosuljdiite of soda; lastly, stand uj) to dry, 
and if I’equirtHl, varnish with amher varnish. 

Having, by the foregoing im^ans, obtained and fixed a negative 
})hotogiuphic imag(‘. on glass, and which is capable of 2 >P<^>ducing 
]>ositiv(\s upon paptu* by the ordinary j)hotogra}>hic means, it is 
as Wi‘ll, ]H‘evious to o])tainiug these, to render the tender film of 
collodion less liable to injury. 

This can be accomj)lished by means of a varnish, of which 
there ari^ different kinds that may be used. 

Lly fai* the best kind of varnish which can be employc'd is one 
for which we are indebted to Dr. Diamond. This is made by 
]»owd(*ring some amber and jaitting it into chlorc^form ; by tln‘ 
•^])])lic-etion of a gentle lu'at \uidi‘iv pressui*e, with care, a perfect 
solution takes place. This varnish flows readily over the plate, 
and dries in a few minutes, leaving a beautifidly transparent 
hard glaze upon the ])ictur€*. 

, ' It was shown by Mr. Horne in the eaily days of collodi(m, 
that the m.*gative image's could be cf»uverted into positive ones 
by mixing with the ])yrogallie solution a very small quantity « *f 
nitric kici<l; but it lais since been shown by Air. Fry, and others, 
that a better result may be t)btained by the use of proto-sulphate 
and 2 ‘>J‘oto-nitrate of iron. 

The former Sfdt is readily obtained, and in a very ])uie form. 
It should be used as follows : — 

PiH>to-sulphate of iron . . . . 10 grains. 

Distilled water v,, 1 oz. 

Xitric acid 2 di\>]»s. 

To develope the image pour the above over the plate, taking care 
not to cany the development too far. 
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Tlio ] trot 0-11 it rat may l>e obtained by duiiblb doeompositiou, 
a> ri‘(Mii]mt“nd(‘d Ity r)r. Diamond : (HM) ‘^nins of piut<»-siilj»b«ato 
nf ir nii are dissolved in one onnee of Avater, and the sanu* tjuantity 
of nitnitt; of baryta in six ouneestof water ; these Iteiiiijj mixed 
t(»£i*(.‘tlier, proto-nitnitt‘ of iron and sul|)bate of baryta are ft>rim‘d 
Itv double decomposition ; also by dissolviniij snlpliurt't of iron 
in dilute nitric acid, as recoiiimemlc<l by Mj‘. Ellis, who pr(»cet‘ds 
as follows ; — • 

To one ounce of nitric achl and stwen of watia*, add a small 
• |Uanlity ofsulphuret (»f ironJ)n»keu into fragimuits. Plac'e tin* 
\essel aside, that the sulj)hurt‘ttt“d hxalntgiai may escajte, and the 
acid become saturated 'wi til iron. l*our off the liquiil, ami filter. 
Then boil in a lloreiiei^ tla>k, to o-et rid of tin* sulphur, and aitain 
liltei*, when a dark i^reeiT Uipiid wi]l he o]>taine«l, which is the 
proto'uitratc of iron. This shoidd be kept in well-stopped 
bottles, and }»rotectt‘d from (he air as mueb as pos*-iltle, to [)revent 
its chaiij^dni' int(» a jMM'iiitrate, in which state it is ipiito usi*less 
as a j>hotoi4ra])liie aiieut^. 

T.. de\ elope llu‘ ])ietur<‘ mix on< part of tin* above proto- 
iiiirate with three of water, and ap[»ly it to the plate in (la* 
ordinary way, wlam a most beautiful clear imaL;;e can be obtaiimd. 

1 he ne^^^ative iuia^e ]»eiiig de\elop<‘d, a mixture o( pyro-gallie 
and hypo-sulj)bite of ^o^la, whieii lias undergone partial dt'com- 
positit>n, is poured over the plati^ and then it is gently warmed. 
I’poij this tlie iiarki'iied parts are rendered ]►^lllianlIy w liitt‘ l>y 
the formation of inctallie. silvor. This jiicture bring backed 
up with black velvet assumes the air of a line <laguerreoty[»e, 
witliout any of the disadvautag«‘s arising from tin* indleetion of 
light from the ])(»li>,Iied .silver*surfaee. For this beautiful resurt 
J>liotogi-Lpliy is indebted to L>r. Diamond, wlio is .still jiursuing 
the Mibject witli much zeal. We have also seen .similar elfeets 
]»r(Klu(a d by 3Jr. Fry and 3Ir. IJerger, by the use of Uk^ proto- 
sulphate of iron solution and }»yrogalIie acid. The imag<' is first 
dt velojied by the iron and the solution point'd olf ; imuie(liately 
.mother of ]»yrogallic aeid is poured on, and the ellret is ]>ruduee(l. 

The pictures are lixed w'itli the hyposuljdiite in tin* u.sual 
method. 

A peculiar wliiteiTing }>foccs.s wa.s introduct!tl hy .Mr. Arch(‘r, 
whicli is tis f(.»llow's : — 

The picture being tli<*roug]dy washed in plenty of w atm*, afle*r 
tixiiig with hy]M)-sul])hite of soda, is treated in tin- following 
manner: — 

ri'rpare a Siiturilu-d .solution of hi-chloride of iiicn ury in mu- 
rntic acid. Adfl one pait of this solution to six id* water. Jh)ur 
a small quantity of it over the picture at one corner, and allow 
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it to run evenly' over the glass. It will he found immediately t(j 
deepen the temes of the picture considerably, and tlie positi\'<‘ 
imago will alim^st disappear ; presently, a peculiar whiteniiig will 
dome over it, and in a short* time a beautifully delicate wliiti* 
pictime will be l)rought onY. 

The negative charactei* of ,the drawing will be eutiivly d(‘- 
stroycid, tlie wllit(^ posil^vi^ alone remaining. This picture, after 
being well washed and dried, can be ^varnishcKl and preserved as 
a })Ositive ; Init iK'vertheless, even after this bleaching, it can lx* 
changed into a deep-toned negative many shades darker than it 
was originally, by immersing it, :\f‘t(U* a thorough washing, in a 
weak solution of hypo-suljdiite of soda, or a weak solution of 
ammonia. The white {)ictm‘c will vanish, and a blank negative' 
will be the result. , 

It is very singular that the picture can be alternately changed 
from a white positive to a black negative many times in succes- 
sion, and very oftim with improvement. 

Tims, by the above luocess, a- most' perfect white ])ositivi' 
or a deep black negative is produced, <pute distinct from each 
other. 

In the fii’st part of this after-process, it will be obsei'ved that 
the effect of this bi-chloridc of mercury solution is to deeptm tlie 
shades of the jiicture, and this jiecidiarity can be made availabh' 
to strengthen a flint image, by taking the precaution of using 
the solution weaker, in order that the first change may he com- 
pletod before the \vhi toning efiect comes on. 

The progress of the cliange can be stopj^ed at this point by 
the simjdo a])plicmti()n of water. ^ 

The author first pointed out the ronimkable action of corrosiA^i* 
suhlimatej in his jnijter, published bv tijc Iloyal Society, on llie 
Diigiiorreotyjn' process on }nij}er. 

jVi. Adoljdie .Martin has jtuhJished some remarks on the col- 
lodion in the Jundtis of oth July. iNoJ. 

Th(‘ c<Jlo(Iioji Jje einpinys is inaile of — 

*‘J0 gmijis <»f cotton. 

7otf grains of nit into of potjish. 
graiiLs of ^ulJlhu^i<• acid. 

This is well waslasl and dissolved in ll) vuluim-s <»f ctln-r and 1 
volume of alcoliol ; by this, lo gniiim of gun-cotton an* dis^uhnl 
in l gmiiis of etber, and bJO grains of alcoliol : ad<l (In'n to 
this colhxlion, 15 grains of nitrate of transfoi-niril inh» 

iodide., and dissoViid in 2i) gmins of iilcoluM by ot an 

alkaline iodide, Adolphe M.avtin prefers iodide of aminirtiium. 
The plate is next plunged into a bath of 1 part distiWevl water, 
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1 nitrate of silver, and nitric; acid! Tlie inia.i»e i.s 

developed l>y ])roto*-sid|djate iron, and lie* eifects tin* clirn^e 
from iH‘gative to ]K».sitive by ii bath of doubl(‘ cyanide n\‘ .^ilvta 
and ]u)tasli, consisting of about ^ cjuarts of water, in which aj’i‘ 
dissoh'od .STo grains of cyanide of j)ota.ssiiim, and hi) giains of 
nitj*at(‘ of silvej*. The })ictnr(‘s*thii.s ja-odneed ai*t‘ remarkal»lc 
for their intense wliitcaiess.^ ^ 

AVe must {Tlh»w Mr. Arc^hca'to give his own desci'iption of the 
vc*ry ingeniously construct cmI (*anu‘ra, which h(‘ has (h‘vi>ed I'or 
th(‘ collodion ])roeess. Thet]>ra(dic(‘ of the* collodion procc'ss in 
the o]>eii air is a. matter .Mum* difliculty ; some* ingenious 
cameras ha vc‘ bc'cai devised for this pur])ost' ; but thc're are few 
b(‘tt(‘r contrivances tlian that intrculueed by JMr. Ai'chca*, and 
Tiiodified by ^Messi’s. (iritlin ct Co. • 

Description of the Camera for the Collodion. — T will jaoe(‘('<l 

to give a gtMieral descript ion of tlnM’anu'va 1 have* const ructcsl, 
]>rt‘mising that, it admits of lu'ing made as a m it liglb, folding 
camera, if tliougdit neeessaiy. 

“It is a wooden box, 1(S incln‘s long, 12 inches wide, and 12 
incht'S d(‘e]i, and is capalde <tf taking a pictnix^ lb incites stpiart;. 
Exteiautlly it may he thus d(‘sei*i1)ed : — In limit it has a sliding 
door, with a circular ojMMung in it, to admit the lens : this 
sliding door (‘iiables tin* ojterator (o lowta*, or raise, tin* h'lis, 
and e()nst‘(pi(‘ntly tin* image haaned by it. on tlie ground glass, 
as the ^ i(‘W may require. The two sides of the camera have 
openings cut in tliem, into wliieh sleeves of India rubber cloth 
ar(i fixed, to admit the hands of the Q])erator, at\d are fun\isbed 
with India rubber Itands at^tlie lower ends, wdiicli press agaiui^t 
the \M*ists, and prtwent the admission of light. 

“ Tin? back of tlu'. camera has a hinged door htted at its 
n]>]H‘r part with an opening of just sultieie.iit size for the eyes, 
itml sliaj)t‘d so as to tit close to the iiwc. A black cloth is tied 
rmind this end of the camera, to prevent any’ ray of light 
]»eneti*ating tit this <»]H'nijig. Tn the toj> of the camei-a, near 
tile fr<»nt, is inserttd ;i ]*ieee of yellow gh\ss, to admit 4i small 
qiitii.tity of yellow light, tmd is closed with a hixiged door, to 
reguhite tlii‘ ipniutity ef light ivquin'd. 

“Theinterinr of tlie box is tiuTUsbed with a sliding fi’ame, 
to support the gi*oiiinl gltiss or tla^ bath and the prejiared jdate ; 
tuid it h.'is ;i stoji, by means of Avbieli any focu.s from 3 inches to 
Jd ineiies etin etisily be (tJ)iniurd. 

“ Tli(‘ bottom otVh\; camera is furnislied witli .a gutta j^preha 
tray, alxuit I incJi deep, to hold the washings, &c., wlien the 
camera is in ojxeratioii. 

Also, the bottom of the camera at the back has an opening 
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cut in it, extending nearly the whole width of the camera, and 
as far in as the edge of the gutta percha tray. 

“ This oj)ening is intended to admit, when the camera is in 
u«e, a light wooden case containing the glass hath, focusing 
frame, stock of glass, and [)aper recpiired in the pi'ocess. 

‘‘There are various other Ijttlc contrivanc(^s which T have 
not specified ; such as ^a drawer for tlie pictures, a shelf for 
bottles, itc. ‘ 

This form of camera will admit of the following manipu- 
lation: — Having pi ace<l it upon a ^tand pohitiug to the object 
to be taken, the hinged door at tliqt back is opened, and the bath 
is three jJarts filled with the solution of ‘nitrate of siher ; a 
plate of glass is then taken from the cell, and cleaned if 
necessary. , 

“The collodion is poured on in the manner ])revionsly de- 
scribed; when the film has set a little it is immersed in the 
nitrate of silver bath, and the lid of the bath is closed dowji 
upon it. The next step is to obtain the focus with the ground 
glass : this can be done whilst the collodion is becoming iodized. 

“After adjusting the sliding frame to the pi‘0])(‘r focal distance, 
the camera must be closed, and* the rest of the process conduct(‘d 
by j)assing the hands through the sleeves, and placing the e3'es 
close to the aperture in the liack of the camera, and diuwing the 
black cloth over the front of tin? head. 

“By the aid of the yellow light admitted from the top, the 
operator can cany on the icst of the process. The plate is now 
ready for the action of liglit, and is taken from the bath ; or the 
bath itself, with tlu^ ])late in it, is ] dactyl in the sliding frame 
lire refi’acted image is at once tlirown upon the seifsitive jdate. 
After the recpiisite exj>osure, the plate is taktm from th(‘ bath, 
and the jucture is devi*lojH;d with the solution previously 
described. The progi’css of this operation can be seen by aid of 
the yellow light, keeping the eyes close to the aperture behind. 

“ When, from exi^erience, the picture is sufficiently ])rought 
out, a little water is poured on the glass to wash* off the deve- 
loping solution, and the chn^wing is partially fixed by the appli- 
cation of a small quantity of a solution of common salt. 

“The drawing may now be removed from 'the camera without 
fear of being injured by light, and the remainder of the opera- 
tions can be conducted outside the camera. 

“If the film is eufficiently strong to bear removal from the 
glassj the following procedure is adojdcd S^The plate of glass 
is placed horizontally upon the back lid of the camera, which 
is hung so as to form a tem2)omry table, and the film is loosened 
from the edge of the glass with a flat strip of glass ; a sheet of 
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(Liioj) pa])er is then j^laced fiat on the drawing, dud ]-at]ierwitli in 
its u]»}»er edge ; tlie film is turned over the edge of* the pajuu*, 
and a glass rod is ]>laced just within the edge. Idu' slieet of 
])a 2 Hn' with the collodion in cont^^ct with it is innv mist'd fro..a 
tJie glass, and rolled up on the glasf? rod. When the di’awiiig 
is entirely enclosed in the ]>apc^, the rod is removed, and tht' 
di'lieate him thus encased is jmt away into its pro}>er receptacle, 
to he hnally fixed and monntt'd at leisure. 

“T1 le drawing tints ro11(;d np can be preserved for months 
witliout injury, providt'd it is ke])t slightly dain]>; and if eatdi 
tlrawing is enclosed in anotl^er sjjeet of 2 )a 2 )er, its ]>reservation 
is still furtligr setatrcd. 

•’The advantages of a cainem of this kind may bt' thus (‘iiu- 
m(‘}‘ated. ^ 

‘‘It allows the j)rcpai‘ation on the spot of the most s('nsitiv(' 
surfaci's ; tludr immediatt' use whilst tht' sensibility is at its 
maximum ; tht' rt'ady d(‘velo}>ment of the image, and after 
hxii]g. • 

“ All these ojH'rations btung ca)Tied tai consecutiA t-ly, tht* 
t)])erator can, aftt'r the tirst tiaal, set' what residts tht^ ])r4>gi'(‘ss 
of his labours is likely to produce. 

“ Jt gives him the j>owt']* of shading otf any ])ortions td the 
view during the action of the light, by Imlding in front of tht' 
piv])ai't'tl })late and nt'ar the leys a 2 nt)vabh^ scretai, or any flat 
j»it^ce of wood, as the case may retpiire ; tlu'reby 2 )rev(!ntiiig tho 
t‘)o ra])itl action and conset^uent st>larizatit)n of the distant j)or- 
tions of the sct'ue. Tht^ spire t)f a church, for iustanct^, ]>t)intiiig 
npwai'tls intt) a bright sky, oftt'ii rt'tpiirt's tliis ]))‘t'cautit)n to 
prevent its being tiiitii'cly lost.. Other insUinctis of this t'ift'td will 
readily suggest themselves to thtise at all acquainttMl with tht' ait. 

‘‘ 'khecamei’a can l)e made, with slight niodilications, ap})lic{d)h‘ 
to any t)ther process on pajxn* tu* glass, and t)f course ohviatt's 
the nt'cessity of any kind t>f ptutable tent.” — Aicht*r, K.S., 
Mumnd of the Collodion Fhotoijraphie Prows. 

The following figures re]n*(^seut ]Mr. Archer's camera,, as cou~ 
struct ed and imta’oved by Mr-. UrifKn : — 

Tilt' tigiire 67 is a section of the ciimt'ni,and 08 its exlt'rnitl form, 
which, with a view* to ji<^**tability, is constnicted so as tt> servt'. 
as a ]jackiug-case for tlie entire a]>paratus rtqa-esented by figs. 
67 to 73. a is the sliding dtjor that supj>orts tht^ lens b. c c arti 
th(^ side openings fitted with cloth sleeves to admit the t>])erator's 
arms, d is a hinged door at the back td’ the camera, wliich can 
be su]>])orted lik€ a tabh; b}' the hook e. tlie ojiening for 

looking into the camera during an ojieration. This optmiiig is 
closed, vdieii necessary, by the dfior y, which can lie ojiened by 
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all oiioratioii is under the door h. I is the slitling frauit^ foi 
-bolding the focusing glass, or the frame ^vitJi the ])repared glass. 



The frame slides iilong the rod /, Ij and can he fixed at the propei* 
focus by means of the stej) ni. n is the gutta percha washing 
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tray, o is an opening in the bottom of the caniora near tlie 
<loor, to admit the well 7 ^, and which is closed, when the well is 
l eiiioviHl, by the door q. The well is divided into two cells, out* 
of whicli contains the focusing glass, and the other the glas:. 
trough, each in a frame adapted to thd sliding fraim* i. Ou eath 
^idt‘ of the sliding door that supptjrts the lens a, thta-t^ is, within 
lilt* caint'ra, a small hinged table r, snpiwadt'd by a bracket >*. 
'rb(*st* two tables seiwe to support the bottles tliat contain tlie 
solutions nect*ssary to be a])])lied to the glass j^lati* after its t‘\- 
j>o,>nre to the lens, 

Figs, (it) and 70 repn^sent two cases, containing tlie vai-ions 
instruments and chcinfcal jnepai-ations recpiired tni* the collodion 
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process, a, lig. 09, is a grooved cell for a seri(‘s of glass ]>lates. 
h is a I’cceptacle for the lens of tln^ camera, c contains a s]>irit 
lamp ; d, a j)air of glass measures ; e, a porcelain j)estl(*. an<l 



70 . 


mortar. The door / encloses a space containing a funnel with 
filter papei’s, and silks and leathei*s for cleaning tin? j)lates. y con- 
tains a small retort stand, a porcehun capsule, ami a box with 
sscales and weights. 
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The case, fig. 70, is divided into two compartments. One 
side, tt, contains twelve stoppered glass bottles, with the various 
chemical })reparations requii-ed by the operator. The otluT sidt*. 
^vhieh can be closed by the (V^or h, contains a supply of j>hoto- 
graphic paj)er, both for negative and positive pictures. 

Fig. 7i is the glass trougl^for holding the nitrate of silver 
solution. 




Fig. 72 is a frame for fixing in the Ciimera such plates of glass 
as do not require to be exposed to the lens while still in thc‘ 
glass trough. 

Fig. 73 is a pressure fi*ame for the preparation of positive from 
negative } )hotogra} )hs. 

Fig. 74 is a section of this 
frame. 

Foth of these franie.s, figs. 72 
and 73, are so contrived as to 
be suitable for plates of many 
diffeiviit sizes. In the frame 
reju’eseiited by fig. 72, the bars 
a and h are both movable, to 
permit the fixing of the plate 
in the camera directly opposite 
the centre of the lens. In the 
fi’ame represented by fig. 73, 
the bar a alone is movable, and is fastened by screws that move 
in the slits h,h. ’ ’ 

The whole of these boxes and frames can be conveniently 
packed in the camera. The box, fig. 68, is passed in by the 
side-door j the well, p, and all the other case^'iind frames, by tlu^ 
door d] and the camera, thus loaded for tmnspoi*t, is j)ut into a 
strong leather case. 
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It has been proposed to use the bromide, instead of iodide of 
silver, in collodion. 

Tlie most successful operator with the bromodized collodion 
ap]>eaT*s to have been M. LabordA, wjio comnumicated the fol- 
lowing as the results of his practice to La LundcrCy Fiviich 
pliotogra] )hic jounial : — 

1 have studied the action of bromide ; by themselves and in 
combination vfith collodion. My choice naturally fell u]>on 
lliosc* soluble ill alcohol or ether, and I have tried the bromides 
ni’ iron, nickel, cadmium, zint#, and merciuy. The bromides of 
ii-oji, nickel, and cadmium yiphhd the best results, and aiinong 
tlu^s(^ I give the preference to the bromide of cadmium. I hav(‘ 
found it to ])Ossess so many advantages, that 1 have Imu'U sev<‘i*al 
timt's tem]>ted t<i banish all iodi<k‘s from my pr('2>a rations. 
Id grains of bromide of cadmium, added to 1 ^ ounce (by wtaglit) 
of solution of collodion, giv'(‘s a li<juid which may b(‘ used at. nnc(*, 
and which has been k(‘])t for about five months, up to the ])r(‘- 
st'iit time, witlumt pereejtibh* change. Suljliate (t* ii*on, or 
]>yrog,illie a<ad, are uscul for dev(‘lo])ing ; gallic acid ])i-odiiC(*s but 
a very middling (tleet; almost all tluMhtails of the iniag(i aj>p(‘a.r 
at onee, the elfect of tlu^ wt‘akt‘st radiations becomes staisihh*; 
but the extreme tints of the ])roof are not sutTiiaently ditlei’ent 
to allow of being ])riiited from with success. Tln^ following pi‘o- 
C(‘ss IS ]nad(' use (»f to givt; them a(tual valui^ in this resju'ct. 

“By adding a, weak ju’ojxution of iodhh* of ])otassium to the 
In’omide of cadmium the sensibility is inci*i‘as(‘d, and wrj obtain 
at the same time a greater differiuice bntwiuai the extronu' tints 
<*f the proof; the negatives ary therefon^ supei-ior. The fillow- 
ing are the proportions usually employed : — 


Bromide of cadmium . . . . 12 grains. 
Iodide of potassium . . . . 0'3 giuin. 
Collodion 1^ ounce. 


“At first the iodide of potassium tinges tin? collodion with yel- 
lowish-red, but the bromide of cadmium by degi*et*s remova??; this 
tint, and the solution becomes colourless.” 

JMr. W. Crookes has lately commenced the investigation of 
tIi(?so phenomena with a zeal and accuracy from which we may 
expect some important results. The following communIcatioTi, 
niadc‘ to the Photographic Society of London, will be read with 
interest : — 

“ I have for some time past been working with bromized collo- 
dion, and as, from rtiy experience, it seems likely to bec-onn? an 
agent of great value, perhaps the following account of some ex- 
periments with it may prove of interest to any photogmpher, 
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who lias the time and means at his disposal to investigate the 
subject more fully in its practical application. 

“ To prepare the collodion I proceed as follows : — Mix together 
equal bulks of sulphuric a<jid, specific gravity 1 *80, and nitric acid, 
specific gravity 1 *50 ; stir well with a glass-rod, and then, while still 
warm, immerse as many pieces of good Swedish filtering-paper 
as the vessel will conveniently hold. Allow them to remain 
together for one hour; then pour the liquid awa^, and wash the 
paper until free from the slightest trace of acid, and allow it to 
dr y in a w^arm room. 

“ Take 8 drachms of the purest, washed ether and ^ drachm 
of spirits of wine, G0° above proof, and dissolve in this G grains 
of the above-prepared paj^or. This collodion may be bromiztHl 
in the following manner : — »Ina small bottle place about 2 gi*ains 
of crystallized nitrate of silver and about 10 gmins of pui*t^ 
bromide of ammonium; pour on this 2 drachms of spirit G0“ 
above proof, and allow them to remain together for some hours, 
shaking the mixture several times. One drachm and a half of 
the supernatant liquid are to be added to every ounce of the 
previously i)re 2 xired collodion. Thus b3*omized, it will remain 
jjerfcctly colourless and good for a long time. 

‘‘ I excite the jdate in a 30-grain silver bath, which has been 
jjreviously saturated with bromide of silver; about two minutes’ 
stay in this bath is gonerallj sufficient, tho^gh a little longer 
time does not injure it. The film of bromide of silver is a jjale 
orange by transmitted and blue by reflected light, and is veiy 
transparent. For develojnng, I prefer pi'otonitrate of iron, 

• being more accustomed to it, bqjb have no doubt that in other 
hands pyi’Ogallic acid would answer equally well. The above pro- 
portions of j)a 2 ier, alcohol, and bromizing compound may be 
varied within certain limits witliout much influencing the result. 
I have given the jiropoi-tions which I am most in the habit of 
using, but would i*ecommend that the experimentalist should 
ascertain for himself whether a slight depai*ture from the above 
jjropbrtions would giVe a collodion of the Consistency and strength 
of that with which he is most accustomed to manipulate. 

The chief advantages it seems to possess over the ordinary 
iodized collodion, besides its great sensitiveness, are the follow- 
ing. In a landscape the required opacity of, the more strongly 
illuminated parts (the sky, for instance) is not lost by over- 
exposure; vegetation is also more easily cojaed. Its superior 
sensitiveness to coloured light is, however, most strikingly shown 
when coloured glass or sidphate of quinine '(as suggested by Sij* 
John Herschel) is employed to absorb the strongly acting in- 
visible rays. To prove this, I arranged .several flowers and 
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pliiiits with a view to obtain a great contrast of coloni*, liglit, 
and sliado. The best picture I could obtain of them on iodized 
collodion was, as I had antici])ated, wanting in half-tint, very 
few of the colours producing an ^de<^uate impression. When, 
however, bromizcd collodion wtis used under the same circum- 
stanc(‘S, but with the interposition of the bath of sulphati' of 
(jiiinine, every part came out with nearly the same gradation 
and depth of Ifght and shade as existed in nature : this ])ieture 
on bromized collodion behind the (piiiiinc bath recpiired 40 
ininutes ; on iodized, withouii the (juinine solution, 4 minutes ; 
hut when I attempted to tak43 Aphotogra])h on iodized collQ<lion, 
with the ({uinine bath interj)osed, 1 found that with tlie light I 
was working in, the ]»late would not keep a sufficient length of 
timci to enabk^ me to obtain an imagl^ 

*‘The advantages of using bi*oniine in the jdace of iodine, for all 
objects having a greener yellow colour, have been already pointed 
out.” ", 



CHABTER VIIT. 


THE USE OF ALBUMEN ON GLASS PLATES, (fcC. 

Sec^tion I. — AlbAen on Glass. 

In the TechnoltHjist for 1848, M. Niepce do Saint Victor puh- 
lished liis mode of applyin(r albumen to glass plates. M. Blan- 
quart Evcrard followed; and snccessively albumen, gelatine, 
senim, and other animal sn])stances, have been rccommeoded 
for application on glass : but few f)f them have been found to 
answer so perfectly as albumen applied according to the direc- 
tions of M. Lc Gray. 

He recommends that the whites of fresh eggs, equal to about 
five fluid ounces, be mixed with not more than 100 grains oi' 
iodide of potassium, and about twenty grains of the bromides, 
and half that quantity of common salt. 

H(^ then directs you to be.%t this mixture in a large disliwitli 
a wooden fork, \uitil it forms a thick white froth ; to let it rej^osc 
all niglit, and the ne^xt day to decant the viscous liquid wliicli 
has deposited, and use it foj* the preparation of your glassf^s. 

For til is purj)Ose take thin or, what is imudi bi^ttej. 

ground glass, on which the adherence is more iierfect ; cut it tin* 
size of your camera frame, and grind the edges. 

The success of the proof is, in a great measure, due to the 
evenness of the cotit of albumen. 

To obtain this, jfiace one of your glasses horizontally, tbe 
iinpolislied side above (if you iise ground glass, which I thinlc 
preferable), and then pour on it an abundant quantity of tlu‘ 
albumen. Take a rule of glass, very straight, upon the ends ot 
which have been fastened two bands of stout paper steeped ia 
white wax : hold this with the fiiigers in such a manner that 
they will overlap the sides of the glass plate about one-eighth 
of an inch. You then draw the rule over^he glass with one 
sweep, so as to take oflT the excess of albumen. The object ot 
the slip of paper is to keep the glass rule from the surface ot 
the plate, and insure a thin but even coating of the albuminous 
mixture. 

Thus, in making the paper band more or less thick, you vary 
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the tliicknoss of the coating. Or you may arrivi' at ihe snrno 
ivsult hy j){istiiig two narrow Lands of paper on the sich's of 
the 2 >late, and passing simply the rule down. I preh'r the first* 
nuums, Lecause, with the second, fine ts almost sure to soil the 
glass in sticking on the jjaper. 

You must never go the socond*time over th(^ glass with fhe 
rule, or you will make air LiiLbles. Wluai thus prej)an^d, jxn*- 
liiit the j)lat(} to fby sixmtaneousiy, keei)ing it in a horizontal 
position and free from dust. When the coat of al])iimen is well 
dri(^d, submit y(.>ur glasstis tt^ the tem2)eratur(5 of KiO" to 18(r 
Fahrenheit; this you ^ may do* either before a quick fire, or by 
shutting them iq) in an iron saue(q)an Avell tinncMl, witli a covta*; 
you then 2 )lace the 'sauce] )an in a. bath of boiling water ; the 
action of the heat hardens the albfimen ; it becomes perfectly 
insoluble, and ready to ixiceive the aceto-nitrate of sil\ er. 

The glass thus prepared may b(^ ke]>t for .any haigth of time. 

1 ])r(‘parc the first coat also l)y s<aturating tlu^ former mixtures 
Avith gallic acid, which gives it moi*e consistency and greater 
sensitiveness, 

When you wish to mak(^ a j)roof (by using tlie ])!*(*] «ir.atiou 
moist), you jdunge the glass thus pre])ared in a bath cd’ aetdo- 
nitrate of silver, dcscrilxHl in the second o])(‘i-ation of th(^ 
negative paper. This oj»eratiun is wry dedicate, b(‘ca,use the 
least stoppage in its immersion iA the bath will o]»e7‘atei on the 
sensitive coating, and cause irregularities which nothing can 
remedy. 

To oldain tliis instantaneous and rc^gular immersion, I make? 
a box with glass sides, a trifl# larger than the ]>]ate, and aljout* 
half an inch wide, with wooden grooves, similar to those in the 
J laguerreotype plate box : into this I p(.)ur the aceto-nitrat(i, 
and let the prepared glass fall into it Avith a single movcam'.nt, 
leaving it to soak four or five minutes in tlie bath ; tlnai ic'inove 
it, wash well with distilled watei*, and expose it in tlui camera 
Avhile moist. The time Avill vary from two to thirty ininutes, 
or nearly double that time if the glass is dry. 

When you wish to oj)erate Avith the glasses dxy instead of 
moist, it is proper to ejij) thejn in a bath of gallic acid a (piart(3r of 
nn horn' after they are taken out of the aceto-nitrati^ bath ; tlnm 
V’edl wash them vdth distilled water, and dry them as directed. 

When you take the plate out of the camera, you deAaih)j)e the 
image in the Siimc way as the negative on ])aper, by j)utting it 
into a bath of saturated gallic acid : Avhen it is well devcdo])ed, 
fix it by the same method indicated for the jnqJs^r. 

To obtain a positive j)roof, it is sufficient to a])]>ly on the 
negative proof a sheet of coinmon j)Ositive pa])er, or, better ^ 
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still, a sheet of the positive alhiiminizcd paj)er, which is pre- 
viously described. 

' You then put it in the pressure frame, j^lacing above it a pieci‘ 
of black cloth j)asted onu on*c side of a thick slicet of glass ; 
then shut the frame, giving to the proof a slight pressure ; 
after which, cx])ose it to tile light. In order to follow its 
action you may just ra'ise it by one corner of the glass, to judge 
of the tint which the image takes : wluai you think it suffi- 
ciently exposed, take it out of the frame, and fix it the same as 
the positive paper. • 

Niepce de Saint Victor has feoently published a process in 
which he employs starch instead of albumen on the glass j)lates. 
Tlic main featmx'S of this process are as follows: — xiboiit 70 
gTains of starch are rubbeVl dowm with the same quantity of 
distilled water, and then mixed with three or four ounces mo]‘i‘ 
water ; to this is added 5.^ grains of iodide of potassium dis- 
solved in a very small quantity of Avatcr, and the whole is boiled 
until the starch is properly dissolved. With this the glass plates 
are carefully covered, and then placed to diy on a perfectly 
horizontal table. When thoroughly dried, the aceto-n itrate of 
silver .is applied by wetting a piece of paper, placing this on th(.‘ 
starch, and oyov it another piece of paj)er wetted with distilled 
water. This mode of ja-epanition furnishes, it is said, tablets of' 
great sensibility ; but the stafeh is liable to l/reak off from the 
glass, and there is much difficulty in spreading it uniformly in 
the first instance. 


Section IT. — Mr. Malone’s Process. 

f 

y Some very ingenious experiments have been made by Mr. 
Malone, from whose communication the following remarks ai c 
quoted : — 

To the white of an egg its own ])idk of water is to be added ; 
the mixtm*e, beaten with a fork, is then strained through a 
piece of linen cloth, and preserved for us^ in a glass stopptaxd 
bottle ; then a piece of plate glass, cleaned with a solution of 
caustic potash, or any other alkili, is - to be washed with water 
and dried with a cloth. When the glass is about to be ysed, 
breathe on it, and i*ub its surface with clean new’ blotting paper ; 
then, to remove the dust and fibres which remain, use cotton- 
wool, or a piece* of new Ijnen. Unless this latter, and, indeed, 
every other precaution, is taken to>[)revcnt the presence of dust, 
the picture will bo full of spots, produced by a greater absor])- 
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tioii of iodine (in a subsequent process) in those than in t]u» 
surrounding piii'ts. 

^^On the clear glass pour the albumen, inclining the plate 
from side to side until it is covej*ed; allow the excess to ruir 
off at one end of the corners, keeping the plate iiiclint'd, Imt 
nearly vertical. As soon as the ay)unien c(‘ases to drop i-a})idly, 
breathe on or warm the lower halt' of the plate ; the waj-mth 
and moisture of the breath will soon cause it to part with more 
of its albumen, which has now l)ocome moi-e fluid : of course, 
care must be taken to wami^only the lower half. Wiping thi^ 
(^(Iges constantly liastens the , operation. Until this plan was 
adopted, the coatings were s’eldom uniform ; the u])])er half of 
the plate retained less tliaij ihelow(T. Wlien no more; albnnu‘n 
runs <lown, dry the plaits by a lamp.^or by a common firi‘, if the 
dust that it is inclined to iinpaj*t be avt^ided. 

“The next operatioji is to iodize the plate. Dihit(^ pur(^ 
iodine with dry white Siind in a mortar, using aWmt e(jnal j)arts 
of eacli ; put this mixtuiv into a S(pi\re vess(il, and jlace over 
it the allmminized plate, ])r€;viously heated to about lOO"' hah. 
As soon as the film has become yellow in colour, iH^sembling 
beautifully stained glass, removt^ the jdatf; into a. i*oom lightt'd 
by a candle, or through any yellow transparent substance, yel- 
low calico for instance, and j)lunge it vertically and rapidly into 
a ddep narrow vessel containing a nlution of omj hundrcHl grains 
of Jiitrate of silver to fifty minims of glacial acetic acid, diluted 
with five ounces of distilled water. Allow it to remain until 
tbe transparent yellow tint dis<‘i])])eaTS, to be succeedtHl by a 
milky -looking film of iodide of silver. Washing with ilistilhifl 
watei’ leaves the jdate ready fbr the camera. 

It maybe here noted that the pdate is heated in iodizing for 
the pui’pose of accelerating the absorption of the iodimi ; an (*x- 
pusure to the vapour for ten minutes, Avith a fi^w secronds’ im- 
mersion in the silver solution, has been found to be suflicient.” 

Hydrochloric acid, chlorine or bi-omine, may be used with 
the iodine to give increased sensibility to the j)late. 

The plate is removed from the camera, and we pour oven* it 
a saturated solution of gallic acid. A negative Calotyp>e image 
is the result. At this j)oint . previous experimentalists liave 
stopped. We have gone further, and find that by pouring u])on 
the surface of the reddish brovm negative image, during its 
deVfclojnnent, a strong solution of nitmte of silv(u*, a remarkable 
effect is produced. The brown image deepens in intensity ujitil 
it becomes blacks Another change commences — ^the image 
begins to groAV lighter ; and finally, by perfectly natural magic, 
black is converted into white, presenting the curious phenomenon 
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of the change of a Talbotype negative into apparently a positive' 
Daguerreotype, the positive still retaining its negative pro2)ci-tit‘s 
when viewed by transmitted light. 

To fix the picture, a soluti^'n of one y)art of hyposulydiite of 
soda in sixteen parts of water is poui-ed upon the plate, and left 
for several minutes, until the, iodide of silver has been dissolved. 
Washing in water con^detes the process. 

Tli(i phenomenon of the DagueiTeotype,” sayu Mr. Malone, 
is in tliis case produced by very opyiosite agency, no mei'cury 
being present ; metallic silver lierq ]>rodiicing the lights, while in 
tlie l)agu(?rreoty]:>e it j)roduces the shfiilows of the picture. We 
at first hesitated about assigning* a cause for the dull white 
granular deposit which forms the image, judging it to be due 
simply to molecular arrangQjnent. l^ater experiments, however, 
liave given us continuous films of bright metallic silver, ami we 
find the dull deposit becomes brilliant and metallic when bur- 
nished. Tt should be obseuwed that the positive image we speak 
of is on glass, strictly analogous to the Daguerreoty])c. It is 
positive when viewed at any angle but thiit which enables it to 
reflect the light of the ray. This is one of its characteristics. 
It must not be confounded with the continuous film image whicli 
is sc<iu properly only at one angle; the angle at which the other 
ceases to exist. It is also cui-ious to observe the details of the 
image, absent when the ydate viewed negatively by transmitted 
light, ayipear whim viewed ymsitively by reflected light.” 


Section HI. — M. Martin's Process. 

Mr. May all publishcid a form of process, emjdoyed by M. Mar- 
tin, which differs in no essential jiarticular from those already 
described ; but as involving some niceties of manipulation, on 
which, the writer says, depends the perfection of his finished 
pictures, it is thought advisable to quote it. 

First. The albumen of a fresh egg must be beaten into a 
snow-like mass with a bunch of quills, dropping into it ten drops 
of a saturated solution of iodide of jwtassium ; allow it to stand 
six hours in a place free from dust, and moderately warm, — say 
00 °. 

Second. A piece of hand-plate glass, eight inches by six, Ivith 
the edges ground smooth, must be cleaned as follows : with a 
piece of cotton wool rub over both sides with*. concentrated nitric- 
acid, then rinse well with twater, and diy. Stick a wafer on that 
side which I will now call the back, to mark it ; pounce upon 
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tlie face a moderate quantity of line tripoli, moistened with a 
few drops of a concentrated solution of carl)onate of ])otash ; 
then with a piece of cotton wool ruh the surface briskly in cii'cles 
for iiLout five minutes ; then with dry tripoli ; then with ch‘an 
cotton to clear away all the dusty paVticles. 

Third. To the centre of tin; l)ack stick a gutta pei*eha hall, 
JUS ji liJindle : sti'Jiiu the prepared jilhuinen tliroiigh clejin linen ; 
pour it gently into the centre of the clejined side of the glass, 
keep it moving until the surfjuje is entirely covered, inn it into 
the corners, and linjilly ]>our oil* jiny excess at the four corners ; 
disengage the gutta ])erchji luiuidle, Jiiid 2>lac(‘ tin; ghiss on another 
slab, that has been ltnx‘lled*by a sj)ii-it l(‘Vi‘l, in a place p?rfc‘tttly 
free from dust, and modemtely wjij*m. 1 w ill cJill this my uhIo- 
(ilhmninized (jlasti ; it wdll kmp foi;jiny length of time, and mjiy 
be j)repared in djiylight. 

Fourth. To excite (a yellow shaded light only being used), 
dissolve 50 grains of nitrjite of silv(T in 1 ounce of distilled watcu’ 
and 120 grains of strong jic(‘tic acid ; poui* th(5 w hoh^ of this so- 
luti^m into a c'imMe, or shallow jK>rceljiin dish, Ji litthi larger 
than the ghiss ])late j ])hico oiu‘ end of the iodo-albiiminized 
glass in the solution j wdtli a ])i(‘C(‘ of quill su]>port the uppiT 
(^nd of the ghiss, and let it hill suddenly on to the solution, 
lifting it up and dow'n for tim seconds ; take it out and }>lac(i it, 
face upwards, in another dislq^luilf filled with distilhid water; 
allow^ the water to pjiss over tl.o sinfjice .twuct^ ; take out tlu^ 
ghiss, rear it u]i to dry ; it is rejidy for the cjimera, and will 
k(iep in this state ten day^s, — of (course, shut u]) from djiylight, 
ill a moderately w^irm jilace, but never moist. Thi^ solution 
may be filtered into a black bottle, and wull do agjiin by now 
and then adding a few drops of Jicetic acid, and keej)ing it in the 
dark. Ex^iose in the camera from four to ten minutt's, accord- 
ing to the amount of light and tln^ Jiperture of tla^ hais. Sup- 
I>ose I say a lens of three inches diametta*, sixt(H*n in focus for 
jiarallel rays, a one inch dijqihragm phiced three inch.es in front 
of the lens (one of E-oss s photographic lenses is just the thing), 
the exposure would be in good light about five minut(‘s. 

Fifth. Develope as follows. Place the glass, fji(;(‘ iqiwards, 
on a stand with ac^usting sci-ew^s t(» make it h^v(^l ; ]>our a con- 
centrated solution of gallic acid ovei* the surfiicc; ; the image will 
be from half an hour to two hours in coming out. Tt is best to 
apply a gentle heat, not more than KF above th(‘- temperature 
of the room, it being GO^. Should the image still be feeble, 
])Our ofl* the gjilkc acid, rinse the proof with .winter, and pour on 
to it equal quantities of aceto-nitrjftte of silver and gallic acid 
reduced one-half with w^ater. The image will now quickly de- 
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velope ; arrest it' in four or five minutes, wash it well in three 
waters, and fix with hyposulphite of soda as follows : — 

Sixth. Three drachms of ]iypos\il])hite of soda to one onnco 
of water. Allow the proof to^rtmiain in this solution until all 
the yellow iodide disapj^ear^, w^ash it well, rear up to dry, and it 
is finished. ^ 

Success is sure to attend any one practising this method, 
provided the ef/gs are fresh and the fass is rlemi: if the glass is 
not clean, or the eggs are stale, the allmnien v ill s])lit ofi‘ in fixing. 

Caution . — ^Wasli all the vessels, as soon as done willi, with 
nitric acid, and then with water. ^lUvery ja'c^eaiition should he 
used to avoid dust. The alhumen of a diKilv’s egg is more sensi- 
tive than that of a hen s; and from an exptahneiit of to-day, I am 
almost certain that of a goo{^ is more sensitive than either.” — 
Atheuoeum, No. 1220. 


Section IV. — Mtscellaneoits INTodified Processes. 

Several other pre])arations have been employ ed, wjih variahle 
success, and recommended for procuring an ahsorhent film ujxui 
glass plates — amongst others, the serum of milk has heen us(‘d 
by M. Blanquart Everard ; othoj-s combine with the albumen 
or gelatine, grape sugar and hojiey ; the object of tliese l)eiV 
to quicken the process, which tiny a])])ear to do in virtue < 
their power of ])i‘e( iijitating the metals frojii tlieir solutions. 

BlaiKjuart Everard Ims lately ccminiunicated the following to 
the l^uis Aeadcany of Scienci?s, as an instantaneous jn'ocess : — 
‘^lluoride of potassium, added to fodide of potassium, in the 
pi’cpai’ation of the negative proof, j)roduces instantaiieous inniges 
on exposine in tlie camera. To assure myself of the exti iune 
sensibility of the tluoritle, I have made some experiments on the 
slowest pre])arations (anployed in photography — that of ] dates 
of glass covered with all)umen and iodide, requiring ex])Osurc of 
at least sixty times longer than the same preparation on ]m])er. 
On adding the fluoride to the albumen and iodide, and substi- 
tuting for the washing of the glass in distilled water after treat- 
ment with the aceto-nitrate of silver, washing in fluoride of po- 
tassium the image immediately on ex])Osure in the camera ob- 
scura, I have indeed obtained this residt (but uhder conditions 
less powerful in their action) without the addition of the fluoride 
to the albumen, and by the rnmersion only of the glass plate 
in a bath of fluori(Je after its passage through «the aceto-nitrate 
of silver. This property of «thc fluorides is calculated to give 
veiy valuable results, and will probably cause, in this branch of 
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pliotogmpliic art, a change equally as radical as that oflbcted hy 
the use of broiuiiie on the iodized silver platc's of DagnoiTC.” 
A process j^uhlished in the author’s Researches ()}i fyajhl, yi 
IS 11, and lunned the Fliioroty]#e, sufficiently estahlislii^s my 
claim to ])riorily in tlie use of the fluorides. 

Messi's lloss and Tliora])sou, ^f Edinburgh, liavc been emi- 
ueiitly suc(;essful o[»erators with tlu^ albumen ])roeess. hlany 
of their })ictuf(‘s, which art' of laj'gt* size, exhibiting more artistic 
elfect is j)r«»<]uced by any other photographers. Sonic of 

t]ie pn, ,ees }).o(]iic(‘d ire *Yei-) fine. At the imading of the 
Ihii.sli Association in tint eiiy, tlu'se geuthmieu t'xhibited some 
[ ositive images on <^lass plates : thest' wei*(‘ baehi'd up with 
piastt r of Paris, for tln^ ])urpos(^ of (‘xalling the efleets, which 
w(a‘c exceiMlingly delicati' and iH'aittiful. 

INlt'Ssrs. Langenheim, of lfliiladt‘l])hia, liavt', Jiowever, recently 
introtluced into this couidry s}>eciniens, which they tei'in llyalo- 
ly])es. These are ])ositiv(‘- pictures, copied on glass fi'om m*ga- 
tives, obiAmul ujxrn the san. material, I’lncr peculiarity is 
th(‘ adaptation of them lor magi lantern slidiTS. Tlie ])rocess 
i)y vdiich they a. ]>rf hicen is no. published, but judging fi'om 
the (‘fleei.. )bTaimMl, iio' j-i‘obabib‘ v is that a v(‘ry slight variation 
ulj from the pi(a'e;-,,>.es (loser lin'd has hi'i'Li made. The id(‘a is 
aii^ exceed' "g]', ban])}' om , as b^’ magnifying thos(‘ imagcjs wliich 
ai'o of iJ<t, (itm.jst deli(MC> and the strictest tidelity, perh'ct re- 
lKx('S(.i natuiNc a ohteined 

Tlu'ie (XPi In' (S' dor^'t but otter im'ans oi coating ghiss with 
-v'lisitix uiat(‘ria(< m..^ lui (aiqdoycid. '^‘('rtainly thi' use of 
albumen is ‘ead) method, lait this iiK'dium apjK^ars to interfere 
V it .h (h» sensibility which it is so di'sirable to (Obtain. As stati'd, 
by ! nig combinations of iodine and time bm salts, there is no 
doul 'out the sensibility nnw be most materially inijirovc'd, and 
W(' tiiid many of the continental ]>liotogra])h(a-s using honey and 
graj)c sugar with much a(b'antag(*. 

I would, how(*ver, venture to suggest that films of*silver ])re- 
eipitated from the solution of the nitiate by grajiv sugar, 
aldebydo, or gun-cotton dissolved in caustic alkali, ii])oii vvhi(.*b 
any change ccjnld lie aftei'wards produced, apjx'ar to ju’omise 
many important advantages. 


Section V. — Positive Photographs from Etchings on Glass 

Plates. 

A very easy method of producing any mimber ot positive 
photoglyphs from an original design is in the power ol every 
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one having some sliglit artistic talent. Tlie merit of having 
suggested the process I am about to doscril)c Las been claimed 
by Messrs. Ilavell and Wellmorc^, and also by Mr. Talbot; . 
indeed, there a})pears no re.ason to doubt the originality of either 
of these gentlemen, Mr. Ilavell having ])rosecuted his experiment 
in ignorance, of the fact that* Mr. Talbot had used the same 
means to diversify his, photogra])hic specimens. Mr. Talbot 
proposes that a plate ^f warmed glass be evenly coveriul with a 
common etching ground, and blackened by the smoke of a candle. 
The design is then to be made, by carefully removing from the 
glass all those })aj‘ts which should rqn-esent the Hues and shadows^ 
and shading out the niiddlc tints. It will be evident that the 
light 2)assing through the uncovered parts of the glass, and being 
obstructed by the covered jinrtions, will impress on the white 
photograi)hic j)apers a coiTect picture, having the appearance of 
a spirited ink drawing. 

Mr. ITavell’s method was to place a thin jdate of glass on the 
subj(ict to be co])ied, upon which the high lights were painted 
with a mixture of white lead and co})al varnish, the proportion 
of varnish being increased for the darkcT shading of the picture. 
The next day Mr. Ilavell removed, with the point of a pen- knife, 
tlie white ground, to represent the dai*k etched lines of the original. 
A shecit of 2)rcpared paper having been placed behind the glass, 
and thus exposed to light, a tolerable imin’ession was produced ; 
tlie half tints had, however, absorbed too much erf the violet rays, 
an imjierfection which was remedied by painting the parts over 
with bla(-*k on the other sifle of the glass ; if allowed to remain 
t()0 long exposeil to th (5 sun’s rays,^tlic middle tints became too 
diirk, and destroyed the etlect of the sketcJi. Another method 
employed by Mr. PTavell was to spread ii groimd composed of 
white leiid, sugar of lead, and coptil varnish, ovci‘ a })lat(‘, of glass, 
and having transferind a pencil drawing in the usual manner, to 
work it out with the etching point. 

Yarious modifications of these processes have been introduced 
by different artists, and they evidently admit of many very 
beautiful applications. When the etching is executed by an 
engraver, the photograph has all the finish of a delicate copper- 
)date engraving. The only thing which detracts from this me- 
thod of photography is, that the great merit of st^lf-acting power 
is abandoned. 

Etchings upon collodion plates are now employed for printing 
from ; and several works, to be illustrated in this way, are now 
in progress for* publication in Scotland. 



CHAPTER IX. 

ON THE PRODH^JTIOK OF POSITIVE PHOTOGRAPHS BY THE USE OF 
THE SALTS OF IODINE. 

\ VERY sliort time after of Mr. Tall)ot'spi*(>cesses, 

which 1 anxiously rei)(‘at(Hl witli various mollifications, J dis- 
ooveri'd a singular’ prupei'ty in the iodidii of potassium {/rf/drio- 
date of 'potash) of again whitening the paper darkened hy ex- 
posure, and also, that' the bleaiHiing jh’occ'sh was very much 
a(!ceh.‘i‘ated hy the iniliienoe of light. Eai’ly in llii^ yi^ar l<S;>h, 
Las^aigno, Mr. Talhot, 8ir John lliu’schel, and Dr. a2>pear 
to hnve fallen on the same discovery. 

•As this process, giving hy one ojK'ration jnctuT’es with their* 
lights corriict is of much intQ”')st, I ga’sii it for a viu’y con- 
siderahle time my undivided attention. The most (.‘.xtr’aordiuary 
character of these salts is, that a very slight diHei-enoe in the 
sti’ength of the solutions, in the com 2 >osition of the j)hotogr{r])hic 
2)a])ei’, or in the character of the incident light, ju’oduees toLaily 
Opposite effects; in one case the jraper is ra])idly whitened, in the 
other- a deep hlackness is jrroduced almost as rajridly. Sometimes 
these oj)|)osing actions ar*e in oquilihrium, and then the pajrer 
continues for a long time jrer-fectly insensihhi. 

I am inclined to hope these researches havi^ reduced to cer- 
tainty their somewhat inconstant efieijts, anil rcmdei-ed this 
mi^thod of producing photograjrhs one of the most easy, as it is 
the most he.autiful. That the various irositions T wish to estah- 
lish may he comjrletely u.uderstood, and to insure the same re- 
sults in other hands, it will he uecessaiy to enter into a somewhat 
detailed accouiff of thCs various kinds of 2 )aper iisiid, and to givi) 
tolerably full directions for succc.ssfully using them, either in the 
camera, or for drawings hy application, — to examine attiaitivdy 
the effeiJts of different organic and inorganic pn'par’at ions on the 
pajjer, and to analyze the influence, of the different i*ays upon it. 
Hee also Part I., Chapter YI., Section VII., page 82. 
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These particulars will he copied chiefly from my paper, 
the Use of the Hydriodic Salts as Photogi*aphic Agents,” pub- 
lished in the London aiul EdhihurgU Philosophical Mayazine for 
September and October 1 840, to which will l)e added the results 
of my experiments since tliat time. 

The Tariable texture of the finest kinds of paper occasioning 
irregularities of imbibition, is a constant source of annoyance, 
deforming the drawings with dark patches, which are very difficult 
to remove : consequently my fiivst endeavours were directed to 
the formation of a sui-face on which the photograj)hic prepara- 
tions might be spread with jierfiict, uiiifoimity. 

A variety of sizes weie used with veiy uncei*tain results. 
Nearly all the animal glutens a])pear to possess* a colorific pro- 
perty, whicli may render theip available in many of the negative 
processes; but they all seem to protect tlic darkened silver from 
the action of the solutions of the iodides. The gums are acted on 
by the nitrate of silver, and browned, independent of light, which 
browning considerably mars the effect of the finished picttire. 
It is a singular fact, that the tragacanth and acacia gums render 
the pictures produced much less permanent. I therefore found 
it necessary for general practice to abandon the use of all sizes, 
except such as enter into the composition of the pa]:>er in the 
manufactui’e. It <.)ccurred to me that it might be possible to 
saturate the paper with a metallic solution, which should be* of 
itself entirely uninfluenced by light, on which the silver coating 
might be spi*ead without suffering any material chemical change. 
The results being curious, and illustrative of some of the pecu- 
liarities of the process, it will be interesting to study a few of 
tHem. . * 

Sulphate and Muriate of Iron — These salts, when used in 
small proportions, appeared to overcome many of the first diffi- 
culties, but all the dm wings on papers thus prepared faded out 
in the dark. If, after these photographs have faded entirely out, 
they are soaked for a short time in a solution of the fcrrocyanate 
of potash, and then are exj)osed to the light, the'pictui'e is re- 
vived, but with.* reversed lights and shadows. 

Acetate and Nitrate of Lead. — These salts have been much 
used by Sir J ohn Herschel, both in the ne*gative and positive 
processes, and, it appears, with considerable success. I found a 
tolerably good result when I used a saturated! solution ; but 
papers thus prepared required a stronger light than other, kinds. 
When I used weaker solutions, the drawings were covei*ed with 
black patches. Oi\ these a little fui'ther cxplauKtion is required. 
When the strong solution has been .used, the iodine wkich has 
not been expended in forming the iodide of silver — wliich foim 
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the lights of the picture — goes to form the iodide of lead. This 
iodide is soluble iu boiling water, and is easily removed from the 
paper. When the weaker solution of lead has been used, instead 
of the formation of an iodide, thp h;^driodate exerts one of i{s 
peculiar functions in producing an oxide of the metal. 

Muriate and Nitrate of Copper.^ — These salts, in any quantities, 
render the action of the iodides very quick ; and, when used 
in modei-ate jfroportions, they appeared to promise at first much 
assistance in quickening the ])rocess. I have obtained, with 
papers into the preparation of which nitrate of cop])er has 
entered, perfect camera vie wit in ten minutes; but ex])erieiice 
lias proved* their inaii][jlicabAity, the edges of tin* parts in shadow 
1 icing destroyed by chemicial action. 

Chlorides of Gold and Platinunitact similarly to each other. 
They remain inactiv'e until the pictui*c is foimed ; them a nqiid 
oxidation of these metals takes place, and all the bright paits of 
the })icture are darkened. 

An extensive variety of preparations, metallic and non-metal- 
lic, V as used with like efiects, and 1 am convinced that the only 
])lan of obtaining a jieifectly e(|ual surface, without inijiaiiing 
the sensitiveness of the pajier, is careful manipulation with the 
ordinary muriates and sdver solutions. 

By attention to the following directions, which are simple in 
their character, but arrived at by a long seih^s of impiiries, any 
one may prepare photogiu])hio papers on which the bleaching 
solutions shall act with iieifect uniformity. 

The kind of iJajier on which the silver is spread is an object of 
much impoitance. A paper known to stationers as satin ]>ost, 
double-glazed, bearing the mark of J. Wliatmau, Turkey Mill, is 
decidedly superior to every other kind I have tried. The dark 
specks wdiich abound in some soits of j)aper must be avoided, 
and the spots made by flies very carefully guarded against, 
'^lliesc) are of small consequence during the darkening process, but 
when the bleaching wash is a 2 ) 2 )]ied, they" form c(‘.nti*esLof chemi- 
cal action, and the bleaching goes on around theni, inde- 

2>eudently of light, deforming the drawing with small ^ings, 
which are continually extending their diameters. 

The Solution of •Silver. — Take of ciystallized nitmte of silver 
120 gi'ains, distilled water 12 fluid drachms; when the salt is 
dissolved, add of alcoliol 4 fluid drachms, w"hich renders the 
solution opaque ; after a few hours, a minute quantity of a dark 
l)owder, which a 2 ) 2 ^oars to be an oxide of silver, is de2>osit(3d, and 
must he se 2 )arat*d by the filter. The additic^i of the alcohol to 
the solution was adojjted from an ‘observation I rmwle of its in- 
fluence in retarding the chemical action, which goes on in the 
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shade, of the hydriodates on the salt of silver. Its use is, there- 
fore, to make the action depend more on luminous influencr^ 
than would he the case without it. 

Nitric Ether. — Sweet spiri^-s of nitre not only checks the 
bleaching process in the stade, but acts with the iodiue salts to 
exalt the oxidation of the silv/3r, or increase the blackness of it. 
In copying lace or ’any fine linear obj(^ct, it is a very valuable 
agent, but it is useless for any other jmrposes, as {fill the faintly- 
lighted 2 :)arts are of the same tint. 

Hydrochloric Ether, used as thy. solvent of the silvei', and 
applied without any saline Tvash, .has a similar ])roper‘ty to the 
nitric ether; but as it is readily acted on by faint li^ht, it is of 
greater value. However, papei*s prcpai-(id with it must be used 
within twenty-four hours, they quickly h^se their sensitive- 
ness, and soon become nearly useless. 

To fix with any degree of certainty the strength of the solu- 
tion of the salts wdiich will in all cases ])rodiico the bcist ejects, 
a])pears impossible; every variety of light to which the 2 )aj)er ha.^ 
been exposed to darken, requiring a solutioji of different specific 
gravity. 

Jn darkening these j)aj)ers, the directions given at page 83 
should be strictly followed. 

Any of the following preparations may be employed as the 
bleaching agents. 

Iodides of Potassium and Sodium. — The former of these salts 
being more easily procured than any other, is the one generally 
enqdoyed. The streng’th, of the solution of these salts best 
a,da})ted for the general kinds of j>aj)er is thirty grains to an 
ounce of water. The following re.sidts will exhibit the dilfeVeiit 
energies manifested by these solutions at several sti-engths, as 
tried on the same i)aj)Ci* by the same light : — 
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The other saltSiCOiTespond nearly with these in their action; 
a certain point of dilution being necessary with all. 

Iodide of Ammonia, if used on unsized paper, has some ad- 
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v'antage as to quickness over the salts cither of polash or of soda. 
Tliis preparation is, however, so readily decomposed, that tht^ 
size of the paper occasions a liberation of iodine, and the con so- 
((uent formation of brown-spots. 

Iodide of Iron. — This metallic ioSide* acts with rapidity on tli<*. 
darkened j)aper ; but even in the sluule its cliemical energy is 
too gn^at, destroying the sharpness of outline, and impairing tln^ 
middle tints of the drawing. It also renders the papt‘r very 
yellow. 

Iodide of Manganese answers remarkably well when it cjin la*. 
[H'ocured absolutely free of iron. When the manganesic solution 
coiitaiiis iron, even iiu the s*»uallest rjuantities, light and .dark 
spots arc formed over the jacture, which give it a curious speckled 
a]»]K\arance. 

Iodide of Barium possesses tidvantag<‘S over every oihcv simple 
iodine solution, both as regards <piickiiess of action and tla^ 
sharpiK^ss of outline. A solution may, however, be nia(h* still 
supia-ior to it, by combining a portion of iron with it. Forty 
:j:rains of the hydriodate of baryta being dissolved in one ounei^ 
of distilh'd water, five grains of very })U!’e sulphate of iron 
should be added to it, and allow(^d to dissolve slowly. Suljdiate, 
of bai yta is 2 )reci[)itated, which should be se2)arati*.d by iilti'ation, 
when the solution is com2)osed of iodide of barium and iron. 
l>y now adding a drop or two of diluted suljdiuric aci<l, more 
l>a,ryta is 2>re.ci])itated, ami a jiort m of hydi'iodic acid set tr(H*. 
rile s(dution must be allowed to stand until it is clear, a.nd tlnui 
''arefiilly decanted oil' from the sediment, as filtering paper d«*- 
composes the acid, and free iodine is lioei’ated. l>y this means 
})rocui*o a [iliotographic sciution of a veiy active eharaidiu'. 
It. should be iirepared in small (^uantitit'S, as it suliers deeonqxisi- 
tion under tlie influences of the atmos])lu‘re and light. 

Hydriodic Acid, if used on paper which will not decompose 
it, acts very readily on the darkened silver. A ])ortio]i of this 
acid, free in any of the solutions, most materially (^uiekims the 
action. From the baiytic solution it is always (^asy to s<‘t 
fr(‘e the re(|uired jiortion, by jireciiutating the baryt(‘S by siil- 
plmric a.r-id. As the iodide of barium is rarely hejit by tlie retail 
<diemist, it may be useful fio givtj an easy method of jji’oparing 
the solution of the required strength. 

Fut into a Fh rcncc flask one ounce of iodine, and cover it 
''^ith one fluid ounce and a half of distilled water ; to this add 
half a drachm of phosphorus cut into smal pieces apply a very 
gentle lieat until they unite, and the liquid becomes colourless ; 
then add another 3 uid ounce and a half of water. It is now a so- 
lution of hydriodic acid and j)hosj>horic acid. By adding carbon- 

T 



290 


PRACTICE OF PHOTOGRAPHY. 


ate of barytes to it, a phosphate of barytes is formed, which, 
being insoluble, falls to the bottom, whilst the soluble iodide of 
barium remains dissolved. Make up the quantity of the solu- 
tions to nine ounces with distilled water, and carefully prosei"\ (^ 
it in a green glass stoppefed hottle. 

For drawings by application, less Ciire is required than for tlic 
camera obscuia. With a very soft fliit brush apj)ly the solution 
on both sides of the prepared paper, until it appears equally al >- 
sorbed; place it in close contact with the object to be copied, 
and ex})ose it to sunshine. The exposure should continue until 
the parts of the paper exposed tquninterraiptcd light, which first 
change to a pale yellow, are seen to brown a little. The obser- 
vance of this simple mile will be found of very gi*eat advantage 
in practice. Immersion fo^' a short time in soft water removes 
the brown line, and renders the bidglit parts of the pictuic 
clearer than they would be otherwise. 

Engravings to be copied by this process — which they arc 
most beautifully — should be soaked in water and suiicrimposed 
on the j)hotographic papers, quite wet. If the paper is intended 
to be used in the camera, it is best to soak it in the bleaching 
solution until a slight change is apparent, from chemical action 
on the silvei* : it is then to be stretched on a slight friinnj of 
wood, which is made to fit the camera, and not allowed to toueli 
in any prirt but at the edges; jdaced in the dark chamber of tin > 
camera, at the juoi^er focus, and pointed to the object of wliich a 
copy is rcjquired, which with good sunshine is eliccted in about 
twenty minutes, vaiying of course with the degree of sensibility 
manifested by- the pa]>er. If the wetted paper is placed iqM)n 
* any porous body, it will be found; owdiig to the capillary com 
munication established between difierent points, that the solu- 
tion is removed from some parts to others, and different states 
of sensitiveness induced. Another advantage of the frame is, 
the paper being by tlie moisture rendered semi-transparent, tht‘ 
light penetrates and acts to a greater depth ; thus cutting out 
fine lines which would otherwise be lost. However, if the 
camein is large;, there is an objection to the fi*ame ; the solution 
is apt to gather into drops, and act intensely on small spots, to 
the injury of the general effect. When using a large sheet, the 
safest coiuse is to spread it out when wetted upon a piece of 
very clean wet glass, great care being 'taken that the paper and 
glass are in close contact. T^he picture is not formed so quickly 
when the glaiss is used, as when the paper is extended on a frame, 
owing to the evaporation being slightly regarded. The addi- 
tional time required — abgut one-sixth longer — is, however, in 
most cases, of little consequence. 
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Tlio j)ictm'e l)emg formed by the iTiflueiiee of simsliine, it is 
ir(|iiirc(l, to render it nncliangenble by any further aetioii of the 
liiminons huid, not only that the salt of iodine be entirc'ly iv- 
II loved from the paper, but that tl^e iodide of silver which is 
{brmed be also dissolved out of the drawing. 

r»y well washing the drawing ii^ warm water, th(‘ iodi(h‘ of 
potassium is removed, and the jiictures thus ]>repared ha\'e Ix'cui 
stat{‘d to be permanent ; an^ if they are k(']>t in a, portfolio, and 
'.illy occasionally cxjiosed, the}^ are really so : for I shall show 
pres(‘iitly, that tney have the j>rop(‘rty of hcin(/ rcstitrrd in tJie 
thu'lc fa the state in lohich thetf imor to the destrncflre action 
*>ffiffht., A drawing wlfl'ch 1 executed in June, ISJD^ whicdi has 
•tU‘u been (^xposed for days successively to the action of sunslnbie, 
iiid has altogether b(‘eii very little CKired for, continiu's to tins 
diite (D(‘ceiD]>er, 1853) as ])eifect as at lirst. These photographs 
will not, however, Viear lowj-contiMml ex}>osure without injury 

about three months in summer, or six wecdcs in winter, being 
.-itllieieiit to desti'oy them. As this gradual d(‘(!ay involvi's some 
\-iry cuiious and inttu'csting ehianical phenomena, 1 shall make 
no excuse for dwelling on the subject a little. 

Th(‘ dinwing fades first in the dark parts, and as they arc^ jaa*- 
eei\t‘<I to lose theur (hdiniMlness, the lights are seem to daikim, un- 
til at last the contrast between light and shadow is very weak. 

If a dark ]>apeT* is washed with an iodid(^ iii solution, and ('X- 
jios(‘dto sunshine, it is first bleached, becoming yellow; then th(‘ 
huiit again darkens it. If, when ipiite dry. it is (rarit’ully kejd 
h oiii the light, it will be found in a few days to bii again restorid 
t" its original yellow colour, which may be again darkamed by 
y\[M)sure, and the yellow colouf be again r(‘Stor(vl in the dark. 
1 he simdtiveness to the intlnence of light diminishes aft(*r I'aeh 
♦'Nposure, but I have not been enabled to arrive at the ]>oint at 
which this entirely ceases. If a dark j)a])er, bleaelieil by an 
iodide and light, be again darkened, ami then ]>la,eed in a 
bottle of water, the yellow is much more quickly restoiied, arid 
bubbles of gas will escape freely, wliich will be found t.o be 
oxygen. By enclosing pieces of iodized paper in a tula^ to 
darken, we discover, as might have been expefded, some hydro- 
gen is set free. If thb paper is then well dried, and canTully 
'^hut uj> in a warm dry tube, it remains daik ; moisten th<i tube 
or the paper, and i/he yellowness is sjieedily rc.stored. 

Take a jdiotograph thus formed, and ])laco it in a vessel c»f 
water: in a Jew days it will fade out, and laibldes of oxyg(m will 
Lather around the jidcs. * If the watiT is cxamiiuxl there will be 
loiuid no ti*ace of either silver or iodint. Thus it is evident the 
action has been confined to the jiaper. 
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We see tliat the iodide of silver lias the po\ver of separating 
hydrogen from its combinations. I cannot n^gard tliis singular 
salt of silver as a definite compound : it appears to me to com- 
bine with iodine in m^certain ]»ro])oi'tions. In the process of 
darkening, tin; liberation of hydrogim is certain; but 1 liav(^ not 
in any oiu' instaiict^ been enabled to detect free iodine: of cours(i 
it must t‘xist, cither, in the darkened sinface, or in condiinatioii 
with the unaffect(Hl under layca* : jigssibly tin's may be the iodide 
of si]v(i}*, with iodiiie in siniple mixtun*, which, when Jiglit acts 
no longer on the ]n‘<^paration, js liberated, combines with tin* 
liydrog(‘u of that ]KU*tion of vaoisture which tlu^ hygrometi'ic. 
natures of tlui ]);ip(‘i' is sure t«) fui*nish, aild as an hydriodafe agnin 
attacks tlu^ darkuauHl surfac(‘, r(;stoi‘ing thus the iodid(; of silvej-. 
This is strikingly illustrative of the fading of the pliotogra])h. 

The pi(rtur(‘. is foiined of iodide of silver in its light parts, an^l 
oxid(; of silv(‘r in its shadows. As the yt‘llow salt darkiais under 
the inlhieiicii of light, it parts with its iodine, Avhich immediately 
attacks the daj'k oxi(l(‘, and gradually emueids it into an iodide. 
Th<^ tianltts ojwnindl of the r(‘storatiou which takes jhicti in tla‘ 
dark is not <}uit(‘ so apparent. It is jiossibh' that the acti\a‘ 
ag(!nt being ({uiesetait, the })lay of affinities comes undisturbed 
into o]K‘ration; that the dai'k jiarts of the picture absoih oxy- 
gen fi’om the atmos])h(‘re, a-ml I’eston^ to tlui lightia* portions th(‘ 
iodine it has before robbed tlnan of A s(iri(\s of experfiiKaits 
on the iodide of silver in its pure state will still more strikijigly 
('xhibit this viay riMuarkable peculiarity. 

Jh-(‘ei])ita,te Aviili any iodi<le. silver, from its nitrat(‘ in solution, 
and exjiose the V('ssel containinij it, li<|uid and all, to sunshine : 
the ex post'd surfaet's of tlu' iotlitle will blacken : remove the 
vessel into the daik, and, e/bv a Jeir hottrs, all th<^ blacknt'ss will 
have disa])peared. We may thus ctuitiniKdly restore and rt inovt? 
the blackness at ] ilea sure. If wt' wash ami tlam xvell diy tin* 
preeijiitate, it blackt'us with difficulty, and if kept cjuite dry it 
ooutinnes dark; but moisten it, and the yellow is restoreil after 
a little tinu*. Jn a watch-glass, or any capside, jilace a little 
solution of silver; in another, some solution of any iodine stdt ; 
connect the twowdth a tilanient of cotton, and make uji an elec- 
tric circuit with a jiiece of platimt wire ! exjxiso this little ar- 
rangement to the light, and it will be seen, in a very short time, 
that iodine is liberatetl in one vessef, and tile yellow- iodide of 
silver formed in the other, which blackens as rpiiekly as it is 
formed. 

Place a similar arrangement in the dark ; iodine is slowly 
lihemted. No iodide ofi silver is formed, hut around the win' 
a beautiful crystallization of metallic sih er. Seal a piece of 



ON THE TROOUCTION OF POSITIVE PITOTOCJK APIIS. 


203 


]»];itiiia wire into two small glass tubes; tbese, wlioii tilled, tlie 
one with iodide of potassium in solution, and tln^ otlier with a 
soluti(*n of thi‘ nitrate of silver, revei*se into two 
wateh-gla-sses, containing the same !*olutions : 
tlie glasst's b(*ing eomu'cted with a ]»ieoe of 
cotton. An ex])Osure during a few*]iours to 
daylight will occasion the solution of the iodine 
Kilt in t]i(‘ tube “to become (•piite brown with 
liberated iodine: a small ]»ortion of tln^ iodidt^ 
of silver will foi*m along the eotion. and at tin* 
end dip])ing in tin* sidt of silve]-.* During tin* 
night the liquid Avill lu'conn* again eolouih'ss 
a!id transjiarcait, and tin* dark salt along tin* 
cotton will r(*sunn* its nativ<* y<‘llow htn*. 

From this it is (‘vident that absolute ]K‘nnan(*n(*(* will not, be 
given to these }»hot(igra]»hs until w<* sneeeed in removing from 
tin* ])a]»er idl the io<lide <»f silvei* formed, d'he hyposnljihil es 
dissolve iodid<‘ of silvi'r; thei-ehu-c* it might have* hoi'H exjM‘et(‘d, 
/ jn'Iorl. they would liava* ln*en su(*(M*s.sfnl on these* eli-awings. It 
they are wa^lu'd ovei- with tin* liyposulphite ol' soela, and then 
<[ul ’kly rinsed in ph'iity of e*ohl water, tin* drawing is iin]»ro\(‘d, 
hut no l)(‘tt(*r tix(‘<lthan with cold water alone. If we* perse*ve*re* 
in usijig tiai hy]ie)siilphite, the iodieh* is elarke‘ne‘el by e*oinbining 
with a ]u)rtietn of stdplnir. and the lights lH*eonn^ eif a elingy 
ye*llow, wliie*h is neit at all plea.Kint. 

Nei plan of fixing will be fonnel nmre ’e*fHeae*ie)ns with tin’s 
v:tri(‘ty of ])hote)graphiet drawings, than .^eiaking 1 ln‘m for semn* 
lionrs in cede! wat(*r, and tln‘n vvt‘ll wasbing'’ tbem in hot wateT. 

It (»ften bap] )oiis that a picture, when take-u frenn tine eame'ra, 
is loss distinct than could ]»e eh*siiH*d: it slnaihl ne>t. he>we*\e‘?*, ]»e* 
7<;jeei(*d on tliat account. All the; de‘tails exist, altlnajgh in>t 
visibh*. In many ease's the se»akiiig is sutUcieait te* call th<*ni inte> 
sight; if they cannot he so evoke*d, a wasli eif weak ammonia eir 
muriatic acid seelehnn fails to hring the*m up. Fare*, ]nnve*v(*r, 
must he taken ne»t tei nste tin'.se* pre‘j>ai*at iems too strong, an<l ilio 
jiicture must he vv'ashed on’ tlie instant, to rejmovc* the* a<*id e>r 
alkali. 

One very singular projiertv’ <»f the*s(* jihoteigrajihs is, that wlieri 
first prepared, ami after thy w’ashiiig, tliey an* not tixe*d or otlna- 
wise ; ])ut when exjiosed to sunshine, they e;haiige* in th(*ir dark 
Jiarts from a red to a black. Tliis ]»ccnliarity wdll b(^ femnd hy 
expt'iiiiieut to la* entirely dependent on the intlin'ina*. e>t the r<i(l 
niys, or that ])ortie^ of the sunbeam wliieh appears to have; tin' 
greatest heating power : hence regare.K*d as the seat of greatest 
calorific pow'er. 
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I ]mve before mentioned tlie peeiiliar .state of equilibrium ii) 
which the ]W]>er is when wetted witli the liydriodate, and tliat :i 
.sliglit dilfe]‘ence in the incident light will either bleach < i- 
blacken the siiine sheef.. Jf four glasses, or coloured llnids, lx* 
pre]>ared, which admit res]>e.cti\eJy the. bliu‘., gnuai, yellow, and 
red rays, and \vc ])]ac(‘ thorn ov(‘r a j)a})er Avashed with sonic 
solution of an iudidi^ havung an engraving superposed, it will lx- 
bl(\‘w;h(‘d under the influence of the bliu'. liglrt, and a [H‘rfet t 
picture jiroduced ; while, umhu* th<^ rays transmittixl by tie* 
grcfui glass, the drawing avOI Ixi i\ negativ(j om*, tlu* paju'r having 
a-ssuuKMl, ill th(^ pa)*ts Avliich iv]- i-eseiit tin* lights, a. V(ay (.Ictincd 
bla.ckn(‘ss. The yelloAV light, if pure, Avill pi-(xluc(^ tlu* same (‘tfect, 
and the i*(‘d light not only induces a likt^ changt*, but occasions 
the daik jiarts of tbc (ihgraving to be lA'prescuited in strong 
lights: this last ] loeuliaiity is dependent on the heating rays, 
and o]H*ns a Avidi^ fi(^ld for impiiry. IMy point noAv, howevt*r, 
only to show that the darkening of tlu^ hnisluxl photograjih is 
oeeasiojied by the least reli’angible rays of light; av hennas its 
]jrepai*atioji is etieeted hy the Q/iost refiungible. 

I kiioAV not of any otluT jiroeess Avhich sIioavs, in a Avay at 
0 ]iee so (h'cided and beautiful, tbe wonderful constitution of every 
sunbeam Avliioli nMiclies us. Yet this is but one of numerous 
results of* an analogous character, pi'odneed by theses ojipositi* 
])oAvers, iK^cH’ssary to tlj(^ constitution of that solar beam, which 
is jioured ov(‘r tlu^ (‘aj*th, and cllects tlu»sc A'arioiis changes Avhieli 
givi‘ to it diversifitxl IxHiuty, and rmders it conducive to the 
well-b(‘iiig of aiiiinated eri aturt'.s. 

llefore. quitting tliis branch of the tirt, it Avill lx* inter(*sting to 
exa.niim* the imxliiications Avhieh have been hitrodueed by^ some 
continental ii i qui r(*i*s. 

M'. Lassaigne, Avho lias elainu*d }>riority in the use of the, 
iodide of pwtassinm, satni*ated Ids pa]x*r with a snb-chloride of 
silver, Avhich Avas alloAved to assume a violet-hrowu colour, and 
it Avas then im])regnateil Avith the iodidated solution. 

]Vb. Bayard siiniily alloAved ordinary h‘ttt*r q)a]x*i-, prepared 
a<*cording to Mi*. Talbot’s metliod, to black(‘n by light, lie 
then steeped it for some .seconds in a .solution of iodide of 
potassium, and latdng it on a slati* lu* plac(*d it in the camera. 

M. Verignon introduced ii- someAvhat more coiuplioated pro- 
cess. Ilis directions are — White ])aper shoiiid first be wa.shed 
with water acididated by liydrochloric (muriatic) acid ; then, 
after being Avell dried, steeped in the folloAvdng solution : — AA'atei* 
fourteen jiarts, .Avitli one jiart of a comj)0ivid formed of tAvo 
parts of muriate of amnu nia, tAvo iiiudis of bromide of sodium, 
and one of chloride of .strontium. The pajier dried again is 
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passed into a very weak solution of nitmtc of silvta*. There is 
thus foriiH^d, Ly double decomposition, a chloride and bromidi* ('f 
silver, which is made to turn black by exposing the papta* io the 
lii^dit for about half an hour. To use this ])ap(‘r, it is sti'cpc'd in. 
a vPiy weak solution of the iodide* of isodiiim, and ]dac(‘d, (piit(‘ 
wet, into the camera- obscaira, at the ]u*oper focus. In fnu^ 
weather, M. A^erignoii states, the •effect is produced in iwt'lvr 
minutes. I have, however, ne^'er j)roduced a good ]>ictn]’e hy 
tliis ])rocess in* less than thirty minutes. A great objection to 
tliis mode of ]>r<‘paration is the very rapid deterioration of the 
pa])er: eveiy day it will becume h‘ss and h'ss sensitivt^ to light, 
and at the end of a fortnight, i* is ustde.ss. 

The papei’s recoinmejided for us(‘ in the former ])ag(‘s hav<‘ tht‘ 
advantage' of ket'ping well, ]>rovdded ordinary care is takt'ii with 
th('m. Jt is neeessiiry to exchuh' tfiein from the light, to keep 
them very dry, ami, as much as possible, tiny shonld be jhh)- 
teet(^d trom th(‘ action of the air. T have ke])t ])a])(‘rs, pr(*par(‘d 
with tin muriate of ammonia, barjda, and strontia, for twelv<‘ 
nn'C.ths, and have* found them but very little im]>aired. 

l)i\ Schafha< utl allows paper ])repared in tin' way nn'iitioin'd 
at a former ])ag<' to darken in a. bright sun-light. It is then 
ma-ct'rated for at h'ast half an hour, in a li<piid j)repared by 
mixing one ]»art of th<‘ already d(‘scribt‘d a(fid nitratt' of irn'rcury, 
wit]i nine or ten jnirts of Jilcohol. A bright li'inon yellow 
preci]>itate of basic hvjHmitrab of the ])rotoxid(; of (piicksilvcT 
falls, and tin; clear liquor is preserved for use. Tin; macerated 
paper is riMiioved from the alcoholic solution, and cpiickly drawn 
o\er tin; sm face of diluted muriatic acid (((in* ]»art stnmg a(;i<l to 
sev(*n or ten of water), tln;^i quickly washed in watt'r, ami 
slightly and carefully dried at a heat not (;xc(‘(;ding 212^^ of Fahr. 
The. papt-r is now ready for being bleaehed by tin; rays of tin* 
suii; and in or<ler to fix tin; drawdng, nothing Jiion; is re<pnre<l 
than to steep the paper a few minutes in alcohol, wliicli <Iissr>Ives 
The fr(‘c hichloride of mercury. I must contess, howevt*!-, that 
in my hands the yu'oeess has not hei'ii so successful* as it is 


desk'vihed to have heeii hy tjic author. 

It is ]>erha]>s necessary to r(;mark, that w<* cannot jnnltij)Jy 
desr>'^^ from an <»riginal bleached ]>hotf>graj>h. Tin' yellow’ 
colour of of itself fatal to transfers, and imlep(;ml(;nt]y 

of this tin' solution would immediately destroy 

‘ ’ d photograpli. 


ha “ former chapter that tlie white i.hotorjrjij.liic 

ini.cis ire darkei'®*^ ^3" hliie, indiffo, and vi<»let rays. On 

IticilnVreffccte'd enei^eliddly hy the violet rap: it 
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jiroceeds with hisseiiiiig intensity to the hiiie, Avhile all the rays 
below the yellow have a darkening inllueiice on the paper. Tliis 
effect will be best illustrated by iigim? 76, in which is shown — 
romcwhat exaggerated for the sake of distinctness — the very 
reinarkabhi action wliich trkes'plaee : clearly establishing the hict 
first notic(^d by Wollaston, that the two extremities of the 
spectrum have different powert?. 

The* remarkable manner in whicli the })oint of greatest inten- 
sity is shifted from the blue to the violet, wlieii ])a]un*s havt* 
but a very slight difference in their composition or modt^ of 
prej)aration, is an extremely cm ions jjoint of philosui)hical 

Visible Tnipresscfl 

Spectrum. Spectrniii. 


Violet.. 

Indigo . 
blue.... 

(Jreeii.. 

Yellow, 


Orange, 

Red.... 


7G. 

incpiiiy. It will be evident from what has been said, that it is 
necessary the focus of the violet rays should be al\N'ays chosen 
in using these j)apors in the cameiti. 



CHAPtES X. 


(iFJSTERAL REMARKS ON THE TTSE OF THE CAMERA ORSCERA. — THE 
PHOTOCJRAPHIC PENTAtJRAPH. 

These remarks will a]f])ly*^vith wjual force to all tlio proe(*ss(‘s 
l»v which vi(*ws of ^‘xtcriftil ohjocts can he obtained; hut they 
bavt' more es])ecial reh'rtaict* to ibos(‘ hi<(lily seiisitivt* oiu‘s, tin* 
] )acjueiTeoty}K‘, tlie Talbotyj>e, ai^d the C-ollodion processes. 

I t has already hecai stated 
that a single achromatic 
](‘ns, ]>ro(lucing a lnrg(‘ 
imag(\ should h(‘ emjdoyiul 
Jbrmotionlcssobjects, wlu‘re 
timt‘ is not of coiistupicnci*. 

F(»r a building, a. statue, or 
the like, it is not of much 
c>*nse<|Mence whetlna* on(‘ 
mi mit e or ten iriay be con- 
sumed in tlui op(‘ratioii of obtaining its 
hunrin figure and animals tln‘ casi* is ' 
coiKviiti’atioii of tlie solar radiatic 
insuix^ i.ipidity of action. This i^ 
nation of lenses, which arc ifsnalb 
and adjusted as shown in t' 
urc, 77. Jn fig. 7S, the » 
single lens arrangement. 

it is oftc" 


A' 

C'u* «• .Hit. 11 v/(tix oe oE 
hus. AVith this adjustilicii. d u]>erturc can h(‘ obtained. 


Section T. — Beildings, Statees, Landscapes, and Foliage. 

The great defect in nearly all the photograjihic pictures which 
lu'o obtained is the extreme contrast between the high lights and 
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the shadows, and in many an entire absence of the middle t(j * 
of the picture. 

In the very beautiful productions of Mr. Buckle, of Peter- 
boKOUgb, which were displayed in the Great Exhibition, tlierc 
was a very remaj‘ka})]e degree of fine <lefinition, united with a 
beautiful blending of the res])cctive parts whicli constituted the, 
])icture. Tliere was no glaring contnist between tlie lights. 
Those parts which were ‘the most biilliantly illuminated were 
soft(^ned into the middle tones of the pictuixi, and tliose again faded 
gradually into the deej) shadows. Iji the works of M. Martin 
and M. Elachero]i, whose processes Idiave given, the sam(‘ har- 
nnmizing of lights .and shadows was 'gema*alJv found to (‘xist. 

The usual mistake', wdth amateurs is that of si^lecting bright 
sunslii]j(5 as the i)eriod for optTating. It is thraight, wlieu a 
cathedral, foi* example, is brilliantly lighted, up by sunshine, is 
the tiine for obtaining a photograi)hic co]>y of it. A litth; I’efletv 
tiun will c.onvince the o])eiutor that this is tln^ east' only uudea* 
paHicular C( )ndi tions. 

When the j)rojecting parts of the building are floodixl witJi 
'’pnshino, th(*y cast the deepest possible shadows; conseijueiitly, 
in''|ie idiotographic ])icture the prominent ]K)ints would appee.r 
})j.]ll^^itly whit(‘, and the shadows intensely dark. 

It wi\ understood that I refer always to the or 


completed^ 

A clear blm^^y? reflecting its light upon a similar structure, 
pi’oduces loss illumination of the bold oniamental 

j)arts, and gives mf^ light to those parts on which the shado^\•s 
are cast. nhotoui'l’^^ iaken under such conditions of light 
jiild shade will- be far beautiful t]ian the si)ott(‘d producti<ms 
which ordinarily result practice of o})erating when the 

sun is shining brightly on tYi , . , , , 

In the same manner, when brightly on the 
lea\T'S of trees, a very large (uianitT/^^ light is reflected fi'om 
their suifaces, the otluT parts appearii? contrast in^ almost 
absolute shadow. Hence, nearly all photog?.!^“'^ views of 
foi*est scenery have more the ap])earance of scenes wdiich have 
been sj)rinkled xvith snow than foliage glowing with sunshine. 

An artist studies in his productioTC’ the most efiective dis- 
position of the lights and shadows, and it is hy the harmonious 
disposition of these that he succeeds in giving a peculiar charm 
to his ]>roductions. Nearly all photographic luctuix's, altliongli 
they have the merit of strict truthfulness, ai)pear to want this 
great beanty of art. This has mainly Jirison from the circumstance 
that intense illumination has been sought for under the idea of 
producing the shari)est pictm*e; and it is true that thus we do 
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obtain a very perfc*ct (It'tuiition of ontlinc. IVIany ]>ro(luction3 
are remark a for tliis, and, indeed, reja’uduei' vith nuuat-iiral 
exaetness all ilic minnte details of the objects eopitul ; v liereas 
the human eye never sees this, ex^i-:u»rdinarv shaqaiess of <ait- 
lint‘. in nature ; U])on the ed^es of every object ihert> aiv frini^t'S 
<»f li^ht v'hicli soften off tlndr 4>iitliiH'S, and subdiu' the ijftaieral 
tone of objt'cts, blending all harmoniously. Perha]>s theni is 
more lhan <fi'dinarv dillicnlty in ])rodiicing this in a. n']»r<‘senta- 
tion of jiatnre vliich is elVected by means of a lens. Tin* artist 
may, ho\s^ov(‘r, do nnu‘h : ajl tim(‘s, <^\en of bright illumination, 
a]-o not fitt('d for ]Mo(lucin<» a ]acturt's<jiie ]>hotogra])h. Nature 
should tlu'refore b(‘ ^o<^kt^<f at Avith an art ist's cyo, and t ln^liappy 
moinrnt cho.stai Avluai tli(^ ai'rangenients of light and sha<h‘ give 
thi‘ nitist pietures^jiK’! eltc<*ts. antUvlien thest' ar(‘ in a condition 
to b(‘ cori'cctly iH'])rodn<H‘d according to tln^ laws by which actinio 
intliu'nees luv r(‘gnlat<Ml, 


SkcTION TJ, — roRTRAlTS FROM THE TjKE. 

-It is ini])ortant for th(' j»rodiiction of a <*orrect liknuiess tliat 
a.s sin:dl an aj»ertur<‘ as ])o.'^.>ibh5 should be umhI. l>y <loing tliis 
f]n'r(^ is great loss of light, • ml conscMpumtly th(^ necessarily pro- 
loiig<'d time must Ik; ooiiipensjited for by greatly increased 
sensibility in tin* ])lat(‘S. 

It is also iin])ortant that arrangements should be made to 
cut off ffoin the len.sall light ]ir<u\ eting froiu extran<;ous o)»jeets : 
this is be.st elfected by the*iii<Hh‘s adopted by iM. (damlet. * 



The cannan^is ]»laeed, as shown in section, Fig. 7h, Avithin an 
arrangi'iiient of curtains which, aii AviJI he seen in tlie vignette 
lu'atling to tliis part, page 17*3, is capable <jf adjustment, so as 
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to liavo any r(‘({uircd ojx^uing in front of the camera. The \vliol(‘ 
of tins screen being inouui-ed on ndlers is (easily moved; tliere- 
foi*e tlie o])erator lias it in his power to adjust the opening, and 
to *shut oft* all adveiititiiios Radiations, thus securing the effec- 
tiveness of the rays jiroceeding directly from the sitti^r, or the 
object to be copieil. 

The sitter should lx; placed in the easiest 
])ossible ])ositioii conijiatible Avith the arraiige- 
iiHMit of the body as nearly a» is possibht in a 
vertical jilane. This is mtcessary , as the jiarts whi(;h 
are nearest the glass suffer a very considerable 
degree (.)f distortion and (iiilargeiiKint. Of (X)urse 
grea.t steadinc^ss is requin^d on tin* jiart of the 
sitter during ti e ftw seconds he submits to the 
operation of the photographer. It is usual to 
support the head by a n'st fastcauxl to th(‘ back of 
the seat, as shown in tig. 80; but whta-e the ]»erson 
can maintain a steady position without this, the 
I’esult is g(m(Tally the most satisfactory, the ‘‘rest ” 
not unfrequeiitly ^?iving an air of stifliujss to tla^ 
sitt(‘r. Jn a gi-eat nunilier of porti’aits a dark and 
unnatural shade is thrown under the eyes: this 
arises froj n th e (‘.ni]>loy i n it of a “ to] > 1 igl it . ” The 
light falling vertically produces the shad(>w <.>f the 
bi*ow over the eye, and gives a sombre character 
to the facu^. This is objectionable also, as being annoying to 
the sitt.er, wlio assumt's in couse(pience a somewhat ]»ainful 
ex])r(‘ssion. 

'fhose who have attimded to the analyses of tlu^ spectnmi, 
included in the second division of our subject, have become 
aware that the radiations fi*oiii all coloured objects are not 
alike. A long description would not render this so a,])])arent 
as a single illustration. The troutis])i(‘ce rcqiresents, thercdnre, 
a grou]) of llowcTS, including the threi* jirimary colours, and a 
few com2)ound tints ; an exact copy i)f a j^hotogiuph taken fiom 
such a group is jilaced beneath it, and the result is shown. 
Hence it is of the utmost importance, jiarticularly to ladies, that 
they should be directed to avoid in their dressOiS, when about to 
sit for their portraits, such colours as would produce darks for 
lights, and the coutiury. 
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Section IIT. — PiroTOGRAPiirc PENTAGRArii. 

In a loiter to Sir John Ilersphol, wliioli was puMisluMl in *tlu) 
Ath>:n<vum, Mr. Stt'wju't diri'Ctod attention to ii nu'ans l>y whi(‘h 
[)liotoixraj)lis (*(udd n‘adily (^dnr^i*d. TIk^ plan liad Ikm'ii in 
<i}><‘ration amongst pliotogi-apliie artists tor sonu' tinu', Out it was 
not usually Tulo])t<'d, and ^Ir. Sti'wart's lt‘tt(‘r oerlainly l>]*ought 
it into genera,] use. 33ie following is Mr. Stc'wart's dt‘seript ion 
ol‘ tJi<‘ re^juired a]>]»aratus ; — 

of my tViiMids lua-r. Mr. ir<‘ilniann, lias ligl»t(‘d on an 
ingenious nielliod of taking from glass m‘gat ives }>ositi\ (* imp]’(‘S- 
•^ions of diilerent illnuaisions, and witli all tin* di'lieatr minute 
n(‘S'^ \Oiieli tli<- n(*gati\'e may ]>o:ikoss. 3'liis dis<*o\('!-y is likely, 
f tliink, to e\t(Mid tlie resoureis and tlie ap]»li»*at i(Mi of photo- 
graphy. — ami with sonu' modifieations, uhich I will o\])lain, to 
iin*rr,t,>c, tln‘ pow(*r of j-rjiroduetion to an almost unlimited 
,nnount. Plu* plan is as folhiws : - 33n* n<‘gat i\'e to lu* ?Tju*o<lu<*e<I 
is jtlaeed in - ^li(^'r a( out) en<l (ft) of a <*amera or other hox, 
(‘oust meted (o exelmh* th(‘ light througliout. The surl‘ae(‘ jin'- 
pared toi* the reei'jilion of the positive --wh(‘th(‘r alhumen, col - 

l '<lion, or pa]i<*r is placeil in anotlu'r slid(*r, as usual, at tln^ op- 

^lositt extremity (e) of the hox, and intermediately hetween tlie 
two extri'initii'S (at. A) is •. laci'd a lens. The negative at a is 
presented to the light <»f the .sky, ear<' Ix'ing taken that no ra\ 
enter tin' hox )»ut tln^se traversing th«‘ jiartly transparent nega- 
ti\e. TIu'se rays are n'cc'ived and direett'd hy the lens at ujion 
till' sen.-iti\e surfaet' at e, and tln^ imjaession of the negat.i\t' is 
thei'c jirodm.-ed with a I'ajifdity propoi tioned to the light, admit - 
te<l, and the sensihility of the surface jirestmted. l>y varying 
the distanci's hotwiren u ami c, and c and />, any dimeimion re- 
• juired may he given to tlu' jiositive iiujirc'ssion. Thus, from a, 
medium-sized negative, 1 liavt; <d)taiiied iiegativi's four times 
larger than the <iriginal, 
ami other impressions re-^ 
lueed thirty times, eapa- 
lile < )f tigiiringona watch- 
glass. hroocJi, or ring. 

“u,c. Slides to lioldthe 
frames coiitaiifing the ne- 
gative and the receiving ^ 

S!jrl;irv‘ tor the ]>ositive, 61. 

"h. Framt*. \yth the lens. 

“ r. l)otud liiu'S, indicating the; toj> of the hox or frame, 
ilottoni board, or foundaliou of the oiiiiie. 
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Undoubtedly one of tlie most interesting and important ad- 
vantages gamed by this simyde arrangement is, the yiower of 
varying the dimensions of aydcture or j»ortrait. Collodion giving 
results of almost microscoyne miymtcness, such negatives bc^ar en- 
larging considerably without any V(‘ry ]>ercej)tible deterioration 
in that resj^ect. Indeed, as regr.rds j>ortraits, there is a gain in- 
stead of a loss; the yiower of obtaining good iind pleasing like- 
nesses appears to me decidedly increased, the facility of subse- 
(jiient enlai-gement y)e.rmittiiig them to be taken suflicieutly 
small, at a sutlicient distance (and therefore with greater rapidity 
and certainty), to avoid all the foc«il distortion so much c(.)in- 
]llai]u^d of; while the due enlargement of ’a portrait taken on 
glass has the elfect, immeover, of deyaiving it of that hardness of 
outline so objecticjiiable in a collodion ]:)ortrait, giving it mor(‘ 
artistic efiect, and this without quitting the y)erfect focal ])oint, 
as has been suggested. 

“But there are many otlua- advantag(‘s obtained by this yn'ocess. 
For coj>ying by engiuving, tfec., the exact dimension required of 
any yacture may at once bt^ givcm to be coyaed from. 

“ A very small ydiotogray)hic ay)y)aratus can thus bt‘, (any Joyed, 
wlnm a laig(} (aie might be inconvamient or imyaucti cable, the 
y)ower of j*eya'oduciug on a larger scale being always in i*eser\ e. 
lnde])en(lent of this yK)wer of varying the si/e, y>ositives so taken 
of the senna dimension as the negative, nqaWuce, as will be 
I'eadily understood, mucii more comyJetely the finer and moi-e 
delicate details of the negatives, than y)Ositives taken by any other 
y)roc(‘ss that I am acquaintc'd Avith. 

^“Th(^ ni'gatix’c also may be reverstal in its position at so as to 
y)ro(luce Tiyuni glass a yiositive tf) bo seen either uy)on or under the 
glass. And Avhilo tin'. ray)idity and I’acility of yaiiiting are the 
same as in the case of y>ositives taken on y)ay)er ymqiared with 
the iodide of silver, the m^gatives, those on glass y)aii;iculaiiy, 
lieing so easily injui-ed, are much better y)reserved, all actual con- 
tact with the ytositive. being avoided. For the same reason, by 
this yirocess y)Ositive impressions can be obtained not only uy)on 
wet yiaper, <fec., but also uyjon hard inflexible substances, such iis 
y)orcelain, ivory, glass, tfec. ; and uyion this last, the y^ositives 
l)eing transy)arent, are ayiydicable to the stereos(^)y)e, magic 
lantern, &c. 

“ By adoyiting the following arrangement, this yirocess may he 
used hugely to increase the y>ower and sy)eed of reproducti(»n 
with little loss of effect. From a y)ositive thus obtained, say c)n 
collodion, sm^eral himdred negatives may be y)ro(biced either on 
pay)er or on albuminized glass. If on the latter, and the dimen- 
sion of the original negative is jjreseived, the loss in minut/cness 
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(*f detail and lianiiony is almost iniporceptiOle, and even wluai 
<-onsideral)ly enlarg(‘d, is so trifling as in the majority of i*ases to 
j)rove no objection in comparison witli tlu‘ adv antage gaim'd in 
siz(‘, Avhile in not a. few cases, as already stated, tli(‘ ]>ietiire ac- 
tually gains by an augmentation* of !size. Tlius, by tlu' siinub 
taneous action, if necessary, of some liundn‘ds Of n(‘gativ(‘s, many 
thousand imjuTssions of the same pictiuv may be produc(‘d in 
tln^ course of^i day. 

‘^1 (iannot but think, tlnu-efore, tliat this siinple lull, ingenious 
diseov(u*y will prov(‘ a \aluabl<^ addition to our stock of photo- 
graphic manijuilatojy j)i*oce'ss(‘s. It happily (unis to account 
and utilizes oin^ (»f tl^(t chief exctdhuicit's of collodion — that ex- 
ti-eme minuttUH'ss of (h‘tai1 which, from its (‘xc(‘ss. becoiiu's almosl. 
a def(‘cl at timt's — timing it down by incrt'asi* of siz(‘ till th(‘ 
hai>hn(‘ss is much diminishe<l, and* landscap(‘s, always mon* or 
less un]ileasiiig on colloilion from that cause, arc* i*t‘ndc*red some- 
what less dry and cnide. 

“A vc'iy lilt hi ])ractice Avill sutlice to show tin* op(‘rator the 
piality c'f glass negatives — I mean as to vigour and d(‘\ itopnient 
-—best a<lapt'‘d for repi-oducing positiv<‘s by this method. He* 
a I!) also tlnd iliat a great peewer of correction is olitained, by 
V hieh ovc'vdone ]>ait-' in the n«‘gali\e can be r«*duced and othc'i'S 
b]‘ought up. Indec'd, in const ‘(pieu<*e of this and (►thei* advan- 
tage's, I hav (i litth' doubt that this process will be* veuy gcaierally 
adoj»(ed in jiorti'ait -taking. 

•‘Should youj'old idc'aof prc'scrving public i-eeords in aeonemi- 
(rated form on mic*rosco]U(megatives (*\ cu* bi^ adojetcid, tlie imme- 
diate* po hive rejU'oducticui cm an c*nlarged r(*adabh* setah*, witliout 
tin* possibility of injury to tW* ])latc, will be cd >ci*\ iec*.” 
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From the interest wliicli this very interesting opticrai instru- 
ment liiis excited, and the very intimate relation which exists 
J^etwoeu it and pliotography, since it is oiiJy practical to j)rodiic(j 
images suited for the instrtmient hy the agency of the camei-a 
obscnra, it is thought advisabJe to devote a sliort ciiaptor to 
s(nne notice of it. It is not intended that any examination of 
the phenomena of vision, or of the apj)lication of the sten'osc^ojje 
to the explanation of single visum with a j)air of eyes, sh.all \>e 
atteiii}>te(l ; these <piestions wonid he. soinewJiat out (>f pla.ee in 
the jjresent inariuaJ, and would oecujy too la 7 'g(^ a spat^(* if pro- 
pei-ly dealt vith. 

The stfl'eoseojK' is hefon* the world : a simple desefipt ion, 
th('refoj'(‘. of the forms iind<T whicdi it may he eon>t»*ueted, a.nd 
a siilHcient explanation of its prim'iple^, is all that can her<‘ 
with ])roj>riety lin<l a place*. 1 lie nanit* is componndt‘d from two 
Greek Witi'ds, signitying and J .svr, and adoj»t(*(l IVojn tin* 

fact that two picture's on a ]»lane surface will, when adjusted 
ui the instnuncut, resolve thems(dy(*s into one iniagt*, and that 
iiivdge will ac(|uire an apparmitly ilistiiict solidity, la;ing ri'pi’c- 
sented as an oliject having three dimensions, — length, breadth, 
and thickness. 

“The theoiy” — of single vision with a pair of eyes — says 
Mr. "Wheatstone, in his valuable Memoir “ On some remarkahle 
and hithe.i*to nnohserved Phenomena of Pinocular Yision,” — 
“ The theory which has obtained the gi-eatest currency is that 
which assumes that an object is seen single because its jhetures 
fall on corresponding points of the two retime ; that is, on jioints 
whicli are similarly situated with respect to the two^ conti-es, both 
in distance and position. This theory supposes that the pictures 
j)rojected on the retinjc are exactly similar to each other, corre- 
sj)ondjng points of the two pictures falling on cori'csponding points 
of the two retinae.” Leonaixlo da Vinci, in his Treatise on 
Painting, lias some remarks on tlie peculiarity rof vision, Avhicli 
bear in a singular manner on tlie phenomena of the stereoscope, 
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to the tliat Ji paiiitiu", tlion*j;h ooDfhictod with th(' _i>T(‘atost 

art and fiiiisl) to tlu‘ List jK'rfectioii, Ijotli witli n‘i;ar<l tt» its coii- 
totirs, its lio’lits, its slaulows, and its oolonrs, can nt'vor sliow a 
relievo oijual to tliat of natural ol>jects. unhiSS these lx* \ ie\ve(| 
at a distance, and with a sins^dt* (‘vt; : foi* if an ohji'ct, as an oraniofe, 
he viewed hy a sin^’le eye, all ohjtrts in that sj)ae(‘ hehind it, 
which we. may sujiposi'. to he iiKdiuhnl in its shadow, are iin isihU^ 
to that eye; hut (»pen the other eye without inoviiiii; the lu'ad, 
and a junction f>f thesi* Ix'conies visihh‘: those only ai'i* hid from 
s!i;ht which are irndiuhvl in the space covc'red hy tlu' two shadows 
formed hy twa> eandh‘s su}>]R‘s»‘d to ]>e ]>la<‘e(l in tin' positions of 
tin' I'yes. The hidde.n s[>;ic(^^i^ so much the shoiTer aitcordin^ to 
ihe smallness of tlui ohject,and its ])roximity totlu'eyi's. Upon 
tliis Mr. Wheatstone remarks: — I lad Leonardo da Vimfi taken, 
instead of a sphere, a. less simple lignre for the purpose of his 
illustrations — a cnhe for instance — ^lie would not only have per- 
(H‘iv(‘.d that the ohject ohscured from each eyi; a ditVerent ]»art of 
th(‘ more distant held of \iew, hut the fact would also have been 
forcc'd upon his attention, — ^that the ohject itself presented a 
dilh'riuit appearance to each eye.” 

If any of my r(‘.aders will he at the trouble to look at a 
sim])h'. solid form, kt'oinng the head })erfectly steady, with a single' 
eye, and maki^ an (nitline drawing of the imagti as setm — say, hrst 
w'itli the l(‘ft eye, and thmi with the right (*ye — it will he found 
that two dissimilar for^us wni be obtained analogous to those 
JV])ivs('ijt e(l in tiie following diagi'am: — 




Hy a little ehoit. it is#('asv. hy s(juinting, to h solvcj the.^e t.wa> 
tignres into om*! wliei it will Ix' found that an ajparently solid 
iinai;e is formed from the.sjr dissimilar ontliia'.s ot a .solid. 

^riie ster('ose(>p(j of Trofesscn* heatstoiie is arrani^ed to [>r(>- 
duee tlii.N in a mon' elleetive manner. The in.strument, lig. 8.1, 
eou.si.sts of two ])lane mirrors, so a'ljpusled that their hacks form 
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an angle of ninety degrees with each other. Tlicse mirrors are 
fixed by their common edge upon an horizontal board, in such a 



manner thjit, upon bringing it close to thd facci, eneh ey(' se(‘s the 
image reile<5ted from the two ends of the iiistrnnK'iit in a difier- 
ent mirror ; at each end of tlie. board arc panels in which the 
(h-a wings are ])lae(‘d. The two rcdh^cted images coincide at tin* 
int(Tse(^tion of tlie optic axes, and form an iniagci of tln^ sanu' 
ap])arent magnitude as each of tJie eompoiHMit pictures. This in- 
striimt^ut is called tJie fcfiectiug stereoscope ; and as it wilJ admit 
<jf being made of any size, so as to allow of the introduction of 
huge pictTii-es, it offiu's many advantages. Mr. Wheatstoiu^ sug- 
gested in his nnanoir, already quoted, the use of an insti’uineut 
constmeted with pi'isms, which is analogous to the b(‘autifully 
j)ortable haitic^ular stereoscop(5 of Sir David Bi*ewst(ir, describ(‘d 
by him in th(‘. Phllosophiad MfKjazine. 

This insirume.nt consists of two semi-lenses, placed at such a 
distance* tluit each eye viiws the ]»icture oi* drawing o]>posite to 
it, through tlui maigin of the semi-lens, or through ])arl.s of it 
^equidi.stant from the margin. A lens, a d, being cut in two 



halves, these are fixcnl into a frame l and R, and adjusted to such 
distances that the centres of the siuni-lc^nses coi;respond A^'ith the 
pupil of the eyes. The distance of the centre ()f one pujiil from 
the other is at an avenige 2.]^ inches, and to this the semi-haiscs 
may be adjusted; but if the instrument is provided with the 
means of efiecting a little change in this respt^ct, it will often be 
found to be of considenible advantage. 
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a Wlion we thus view,” says Sir 'David Brewstei', “ two dis- 
similar drawings of a. solid ohject, as it is s('eii l*y eaeli (Wf* 
sej>arately, we are actually looking through two ])risms, widely 
})roduce a sec^ond image of each dr^iwivg, and whcai tlit'se seconcl 
images unite, oi* ct»alesce, we set*- the solid iinag(^ which tiny 
T‘epr(\sent. Ihit in order that tke two imagt's may C(»al(‘se(‘, 
without any etfort or strain on the ]>art of tin* tye, it is iuhh's- 
sary that tlu^ distanei^ of the similar ])arts of tlie two drawings 
he e(][ual to ttrice th(‘ separation pro<hiC(‘d hy tlie ]>ris]n. Por 
(liis j»nrj)OS(^ nn^asure the distances at Avhieli tin* s(‘mi-lens(‘s give 
the most distinct A'icw of tlie drawings; and having ascertained, 
hy using on(‘. th(^ tunount of th(‘ refraction jirodiiced at that 
distance, oi th(‘. quantity hy which tlu^ imagi^ of one (d' tla^ 
drawings is displacM'd, ]tlaci^ tht‘ dra%\ ings at a distance (‘(jiial to 
twice that (|iiantity ; that is, ]>la.ce the drawings so that tla^ 
averag(‘ distance id* similar parts in (“ach is (Mpial to twici‘ that 
({uantity. If this is md. corrirtly d<)n(‘, th(‘ tyt‘ (d'tla' ohserv(*r 
will coi'rect the error hy making the image's coalesce without 
iKiing seusihh^ that it is making any such edfort. When the 
dissimilar dinwings ar<‘ thus unite'd, tliii solid will ajipciar stand- 
ing, as it wei'c, in relief, hetweeii the t\va>]>lanc rtyresentalions. 



The Icntieular instruiiu'iit, fitti*d for use, is shown in figure; 8/5 ; 
it eon.nsts <d‘a fnfnu' ed' wooel or m(d:.\l ; the twe> M'lni-h-nses are 
tixed in brass tubes, which are eapahle of being adjusted, to ac- 



308 


PRACTICE OF PHOTOGRAPHY. 


commodate the differences of siglit in difhirent individTials. At 
the bottom of tlie ])OX, as secai tliroiigli tlie opening, are jdaced 
jblie two stereosc(-)pic ]>ictures, which may (H)iisist either of* dia~ 
gi’ams, similar to tliose al#‘ea<ly Teja-eseiiti^d. or of images taken 
hy the dagueir(M)tyj)e, ta]l)oty])e, or collodion proccisses. 'J'hese 
j)liotogra])hic processes tmahlo us to obtain such copies of ('xter- 
nal nature as are required to prodinu^ the magical results with 
whicli th(^ st(n*eoscope jxmders us familiar. It is I’^^cjuired tf) takii 
two ])ictures of a- singh' obj(ict, at such a ditf(T(*nc(^ of angle as 
will produ(!e the solidity which is (‘vident in oj-dinaiy bimxadar 
vision, as the i-i^sult of viewing two <lissimilar images, under 
(icrtain conditions, on a plain' surface. 

The two accomyianying figures re]>resent a- bust as vi('W(xl by 
(*,aeh of the two eyes singly.* If the experiunmt is tried uj>on a- 




bust or statue, it will Ixj found that one eye will see surfaces 
which are invisible to the other. • Hius in^ these? exami)k;s it 
will be quite ap])arent, u]>on examination, that the line of the 
cheek is more distant from the line of the nose in one than in 
the other image, and that a similar inequality exists in several 
other parts. By a little jiractice, any reader may, by squinting, 
resolve these two images into one, and thus produce the stereo- 
scopic eff(‘ct. Now tlie object is to jdace the camera in the 
position of the 03^08, and thus obtain tlie representjition of tw(> 
images, as vie^^'e(l 1)3^ each 03^^ separately. This may be effected 
with a single camera, by adjusting it at a certain measured dis- 
tance from the object to. be cojiied, and having obtained one 
])icture. move it round about twenty degrees, and take the 
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socond imago, a may r('j)reso.nt tlic oLjoct to be eopit'd, b being 
the distance at which the camera c is placed, which is,* say inO 

feet from tlu' point d ; 

• the picture from this 
point being ttd<(‘n, the 
camera is moved i-ound, 
still [)res(‘rving the 
saline distances from tin* 
obji^ct by m(‘ans of a 
ci»rd attaclu^d to tin' 
ca,nu‘i*a. obscura, or by 
ni(*asuring tln^ spac(‘. 
Two cameras wit Ii leiisi's 
of th<‘ s‘ini(‘- focal hmgth 
may be erii]»loycd, and ai-c indeed employed, by 31. (Maiuh't and 
others, for the pin‘j)os(‘s (tf obtaining sti*!'<.‘oscopitr portraits, and 
it is found that \vith hm.ses of the .saiiu' focus, the tlgures aa’<‘ 
sullicieiitly exaet for all ])ra.ctical })urpos(‘s, and prodma* tin* 
most ]>(‘rfect sU‘i*eosco]»ic pictures. Sii* I)avid Jh'ewstin con- 
tends that it is not ]>racticable to obtain sulliciiait (‘xact.ne^s by 
eitlier of these; metliods. lit* theretore proposes the use of a. 
bimnailar camera, whicli Ik; thus describes: — ‘’In order to 
obtain ])hotogra])hic ])ic.tures matlieinatically exact, we must 
construct a binocular came.a, which will take the pit;tur<;s 
siiiiidtaneoiisly, and of tht‘ same size; that is, a caJiuu'a with 
tw(» lenses of the same, a]»erture and focal length, jdaced at tlu‘ 
same* distance* as the; two e'ye's. As it is iin})ossible to grind 
ami pedish two hmses, whetlyr single or ae-ln-omatie;, f)f e;xa(;tlv^ 
the' same focal lengths, even if avc hael the very same glass for 
<‘ach, I pro]K).se; to bisee;t the; Je*ns(*s, and eionstruct the instru- 
nu-nt Avith seimi-lense;s, wtiicli will give* us jdcteires of ]>re(;is(‘ly 
tin' same size anel definition. These hmses should lx; plaiajel 
w ith their elianu'ters e)f bise^ctiem paralh'l te) one another, and at 
a elistance of inchcis, whiedi is tlie* average distam-e; of the 
t've'.s in man ; and Avhen tixed in a ln»x of snflicieiit size, will 
loi'in a binuenlar e*,ain era, which will give* us, at the same; instant, 
with the same lights and shaele)ws, and of the; SfUtie; size;, such 
dissimilar pictures *of statues, ]>uildings, lan<lse:a]K's, and living 
e>bjeets, as will re'proeliige tlieiii in I'elief in the ste‘ree)scope\ ’ 

RCLES FOR TAKINe; STEREOSCOPIC VIEWS OF LANDSCAPES. 

If the nearest e)l)ject })e‘ eli.'.tant ob feet, arrange* the two 
caineTas j)erf(*e‘tly heutzenitally, and#]iarall(t to ('ae*h other, plac- 
ing the*!!! 2 feet apait, nu'asuj-eel freuii the e;entre of each lens. 




o\0 PRACTICE OF PHOTOGRAPHY. 

Lot the distance bo-twocn tlioiii (luoasured in tliis way), Ixi 
always directly j>ro])orti()iiato to the distance of tlio ii(‘arest 
object, wliicli nmst Ix^ det.(a-inined l)y the tape; thus, when the 
object is twie(i the abov(‘, uistij^jiee oil* (100 feet), place the cameras 
4 feet apart; foi- loO hx't, (i feet a])art, and so on. 

For trees it does not setmi «v^(‘ry important that ]>erfect hori- 
zontality oi' tin; cajneras should bi^ pi’cst'rved. If they art' 
arraii^^(‘(l horizontally, it is only ])ossible, in \ ery*']K'culi{ir situa- 
tions, to avoid Jiialdng the fbregi'ound disagreeably and dispi*o- 
2 )ortionate]y lai-ge. 

Mr. Femton does not keep tlio canna-as ])arallel in taking 
landscap(\s; l)nt, ohsiTving Prof. \Vheatston(*,’K rule, as abovc^, 
res 2 )ecting distances, incliiu^s them so that the saiiii^ object may 
oecnj»y as nearly as 2)ossiblethe ccJitre (►f eacli ground-glass 2»lat(‘. 

Fxti-aordinaiy rdief of distant objects may Ix' ohtaimxl l)y 
anmiging the cameras with sjxxaal refiTCiuu^ to them. Thus, 
views tak('n across the Thames, by ^dacing the cameras 12 feel 
apart, produce an astonishing (‘fleet. In sucdi vienvs, of course, 
no iK‘ar ohjc^cts must b(} admitted. 

Horizontal ]x)sition of th(^ c^aiimras is absolul(‘ly ]i(‘cessary 
wlien buildings are taken; otheiwis(‘, when Aiewed in tlie ste- 
i*e(>sco]x^ jfVaccy/ honrjontaJff/j th(‘y appear to be falling over. 

There apjx^ars but one ohjt^ctioii to the binocular (;ain(T},i of 
Sir ].)a.vid Urc^wster, and that is oru^ arising* from the cireuin- 
stands of onijdoyiiig rcndly the V(uy worst portion of the lens : 

the two sid(‘s. Tliis, liowever, in is not found to 

Ixi of any disadvantagi^ ; the images aix'. sullieicintly 2 )erf(‘ct, 
^although Jiot so absolut(‘ly eorn‘ctas those' formed by the centn* 
of tin? lens, and they art', certain of being I'cisolvable into a dis- 
tinct image of three dim(‘nsions. 

TJie following jj<)t(‘S on th** stere'oscojx* wim'c conimuiiicated hv' 
Profeissor AVheatstono to tlu' Phol,ogi-a|)hie Society : — 

“ Tin* most jx'rfect and generally useful form of the stereoscojK* 
is that with reflecting mirrors descrihed in jiiy earliest niiaiioir 
‘On Binocular Vision,’ jmhlislu'd in tlie Pli'dosopldval Trans(tc- 
tiom for 1838. Pictures of any size may be jilaced in it, at the 
])ro])or point of sight, with tlui j)ro])(‘r conviTgenee of the o]*tie 
ax(‘s, and it admits of every ree^ui.site adjustment to make the 
pair of biuo(ailar jiictures coincide correctly. 

“I have doscj’ibed in iny second iiumioii; a portable sterooscojx* 
which folds into a small compass, and which is well suited for 
l)icturcs not excet^ding six inc^hes hy four. I liave since con- 
structed an iiistrunieiit, very convenient for,carjying about, 
wdiicli is adapted to exhibiti ]>icture.s of the largest dimensions 
visually taken, as wu'll as smaller ones, and wdiich may he made' 
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iis{‘ r)f (‘!tli(^r f<R’ iRonniprl or iin. noun tod ])i(dnr<‘s. When olosod 
it ()con])i(‘H iispioo of 9 inolios in longtli, o in brradtli, and 4 * in 
; v\']ioii (‘X])a,ndod Uio inslrnniont is 2 foot, in ](*iii;-tli, 1 idoj, 
in }i('ii.dit, and 9 iiudics in (I(^]*tlh • TI?o l>:iso and sid(‘^ consist of 
jointiMl ))a]-s on tln^ ])j’inoi]>l(‘ oj‘ tlio la zy-t on i^s ; tli(‘ two mirrors 
fidd to!jf(‘tlior l)aok to l)a(dv, and, nuNins of a ]nni;t‘ on tlndr 
Mi])[)ort, fall into a "roovo on tli(‘ l)as(‘ tittcd to invcivi* tluMii. 
t)n tli(‘ top ot* ('aoli of tlio (‘X]»andin_i;' sidosa (dip 9 imdn's in Icni^tli 
rocoiv('s t]i(^ ])iotni‘(' (wlntdi IIkmh' is no nt^'d to mount on oard- 
koai’d), and Lolds it ky tin* ]n'(‘ssni*t‘ of a stiitaMy dispos(Ml sprinuf; 
and a similai*l)n< d(‘ta(di(*d spfdni]^ <di]> isappliod to tin* l( 0 \'(*r ond 
of' tlioj)i(d 111 * 0 , in ordm* to l<ot‘]) it flat and in a vt'rtical position. 

“Tin*. ])ictnr(‘s la'in^* IIximI in tin* (dijis, sf) that tln*i]* r(‘fl(‘(d(‘d 
ima^'os shall a]>]ioar sini;h‘ and (M/nioidc* in all their parts, tin* 
aconratn adjustinont to tin* si^ht <d‘ dilfi'rcnt poi‘sons is «'tlootod 
hy slidin'j; to and fro tin* pillar \vhi<di .snp]»orls tin* mirrors; tin* 
ojdic a.X(*s hein:^ oans(‘d to oonver^jo more* as tin* mirro?*s an* 
nioV('d t(»\var(l> tin* cy(‘s, and rh'r r<>ri«L As t In* ln*in*]it. of tin* 
sides is \ariahh* thronofi (oi'ry do^’roo, tin* picture's arc (*asily 
adjnsti'd tv) tli * sann* le*\(*l hy pn'ssimj; on tin* side* ^^h^c!) is 
hi;;ho.st. The; h'ngtli of* tin* ))as(* hoinu; als > Nariahh*. Iln* pie;- 
tnri's, if It ])(* r('(|uir(‘d, may lx* ])lac(*d at. diffi'i cnt oepial di.^tanoi's 
frciiii the mirrors. If tin* pic^nri'S are* not straight with r«*sj)(*<d 
to tin* sh(*(*ts of ])a])(*r on Wjii<di tln'V arc* j)!acod, oin* end may 
h(‘ hi*onoht JoW(*r than tin* otln*r nn*i*(*ly hy drawinij; down that 
(*nd so tliat it shall not ('ntt*r tin* (dip so far as tin* oth(*r. 

“ ddn* instiaimeiii is fiii'nished with a pair of oi'dinai'V spectacle* 
h'nses, Ne). 2 \:. If the* pictures w(‘ro see })lac(*(l that lhe*ir i t'll('e*te‘J^ 
iniaii^e'S eeoinoidcxl wh(*n tin; oj'tiet ax(*s niado an annh* of In^’, 
correspondini:; to tin* distane-e* e)f 12 iindies, ine le*nse*s wouhl he 
rt*(pnsit(^, as tho distance* of tln^ hinoeiilar imam*, tin* ceeiiNen*- 
t;e*uce of tin* o])tic axes, and the adaptation of tin* e> es to distinct 
N iMon, \vonlel hav(^ tln*ir customary corr(*spoinl(*nce*. Ihit, for 
seasons 1 liava* (*lsewhe‘i*(‘ stati'd, a much he*tt(*r e*tl(“(*t is*produc(*d, 
vin 1 tin]: ohjects a])])(‘ar large*!* and more* ehstant., w he*n the* pie tur<‘s 
are* so ])lac(*d that, te) cause theii* nm.'^t distant cor!*e*,'.])onding 
])oints te) coincide*, ^t ho ()|^)tic axe'S a!*e* pmalh*!, e>i* ne*a!*ly see ; in 
this cas(‘, liowcve*!*, in oi*d(*.r to S(*e tin* ohje*e*(s diNt iiietly, tin* 
rays ])re)(^(‘edin" from th(*ni must he i*(*n(le're*d h*ss e*onve*j*g(‘nt, 
uni feu* this 2 >uPpose }e*nses are* n(‘ee*s.siiiy. 

“The^ le*nse‘s art? umvahle* in a vei*tie-.d direct ie)n, in olde r that 
tlioy jjiay he? fix(*d at the* j)i*e)pe)* ])e)int e»f siglit ; tiie* e tfe-et eif a 
^toJ■ee^sc()pi(! ])i<jture greatly de pe*nds on its he*ing tlius vie*we‘d, 
though it is a (dreumstanee whie*h i*> ve*ry g(*iuu’a]ly elisr4*gai*eleel.” 

With tlie single camera, taking the prt?eautnm jiamesl, with 
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two lenses tlie same focal lengtli, or witli the semi-lenses, 
stereoscopic pictures may Ijc obtained witlioTit difficulty. 

The magic result of the resolution of two jdain pictuns 
into one, possessing to tlfe eyi^ tlu^ most ])ositive solidity, is so 
striking when witiu^sscnl for the fii-st tim(^, that it ap])ears to be 
a decHiption of the senses, l^ven Avhen fully accustomed t(» the 
phenomena, of the stej*eoseope, there is an indescribable charm 
in the beautiful j)ictures, that they aj’e gazed at again and again 
with iner(‘.a,siiig admiration. Living forms a]>i)car to stand out 
in all the roundness of life; a.nd wliere colours have been judi- 
ciously ap])lied to the daguerr(‘otype or calotype portrait, it is 
not }K)ssible to conceive a more }>erfeet n^alization of thejiurnan 
form than that which stands forth, prominently, from the back 
ground of the stereoseo])ic j)ietur(‘. Statues, in lik(^ manner, ar(‘ 
almost Realized agfiin in theii- miniature representations. Ai*(lii- 
tectural pih^s ai*e seen in all that exactnt‘ss of ])T‘o])ortion and 
gradatioJi of distance, which is, in their minute re])rodu(5tion, 
singularly interesting ; and in landscaj)es, the sten^oscope giv(‘s 
us a. reformation of evcay image in appai’ently the most peifeet 
solidity and truth, of distanci*. In the stereosco])e wc* have fit 
once an instrument w'hich enables us to study many of tlui 
})henomena of vision, and to reproduce loved and bcjautiful 
objects, oY iutei'csting scumes, through the ag.ency of those rcys 
by which tiny were illuminated, in that strange ])erfection which, 
in its mimiciy of visible external nature, almost baffies the 
examination of human bens(‘. 
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PhOTOCJUAPIIK’ KNr;KAVIN(J. 

Afn. Fox Talhot has, sinc(‘ 1?he ])\il>lit*atu)n of the foi'iner cdi- 
tioji of tin’s tn'atise, |Tul)lislu‘(l some aecoimt of his (‘.vjxTimeut 
to etch oil stet‘l tlie im])ressi<ni produeed hy tht* solar rays. IJe 
tims describes his pr(.)cess ; — • 

The hi'st thiiii( t<» he done is to selec-t a good steel j»late, and 
to iinniers(^ it for a minute (n* two in a, vessd <*oiitainin*g vinegar, 
mixed Avitli a little sulphuric acid. The object of ^ his is to di> 
iJiinish the too gn^iit ])uli^h of the surHece ; foj- oth(‘r\vist‘, the 
photogra])liie })i’epaJ':d i(m would not adluM’t* well to th(‘ snrfux* 
of th(^ st(H*I, but would pe(‘l off. Th<‘ platt* is then to be wa‘ll 
Avaslu^d and dried. Then, take soim* isinglass and dissolve* it in 
hot water. Th<‘ solution should be* strong (.‘iiough to coagulate*, 
wh^eij eedd, intei a linn jedly. This solution e>f isinglass eu* ge*latine* 
sheaild be straineel while hot Jirough a lineai e*le>th to jmrify it. 
To this must be* axhh'd about half as much eif a. sal urate‘d solution 
e)f biehremiate* eif potash in wate‘r, anel they shoulel be* well st irreel 
tf)gether. When cejlel, this inixteire e*,e)agulate‘s inte> a, Je^lly, 
which has ve_*ry much the aj me a ranees of e>rangei je'lly. Thej me- 
thod of using it is to liejiiejiy it hy gemth* h<‘at, anel to ]>ou7‘ a 
epiantity u])e)n the centre eif tlie sUd ])late*. Theai take^ a glass 
J'e.*el, hold it heirizemtally, anel spreael the* liepiiel uniformly eever 
the plate. Then iiudine the ])late, anel pour otf the; snpe*rllueais 
gelatine. Let the stex'l jdate; be placed upon a stand, and ke'pt « juite* 
horizontal, that the liepiiel may ii<»t run te) e>iie* side* e>f the* ]»late;. 
The*!! j)lae*e a sjnrit lamp bciie*ath the* ]>late, aiiel warm it, ge'iitly 
till the gelatine is epiite dritxl up. Wlien eliy, tlie; film ot gela- 
tiia; ejiight te) he bright yelh»w and veiy uniform. It eleaid(‘d 
hands appear upon the sui*faee;, it is a sign that the re is te>e> littl»* 
gelatine* in proptU’tion tp the hie-hromate*, whieli mn.st th(‘re*f(jre* 
he corrected. The steel i)lateiiow eoateel with ge*latine, is re*ady 
to re‘ceive a ])hotographic image of any objee.*t. First, l<‘t ns snp- 
]>ose the object is one capable e>f bedng apphexl elosi*ly te> the sur- 
lae^e of the ]»late ; for iii.stanct;, led it be* Ji ]deee (A l>lack lae*e* e)r 
the h;af of a plant. Place the e>hje^e;t upf>u the* platen in a photo- 
graphies copyiiig-fiume, and screw' them into close, contact. IHaca; 
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tills frame in the direct light of the snn for a short time, vary- 
ing from half a minute to five minutes. L(^t it then \ h ^ nunoved 
and the plate takeii out, and it will he found impressed with a 
yellow image of the ohjc'dt. upon ground of a hrowu colour, as 
might he ex])ected fT*om the W(dl-known photograjdiic property 
of the hichromiit(\ The plat#- is then to he placed in a vessel of 
cold wat(a* for a minute or two, which dissolves out all the hi- 
chromat(’ and most of tlu^ gihitine also from the photographic 
iuiagt', /. c., from those parts of tht* jilate whicdi havt^ not hecu) 
exj)oscd to tlie sun, heing protected hy the ohj(‘ct ; Avliile, on the 
conti-ary, it dissolves little or none of the g(‘Ialine film which 
has l)een I’ully expoS(;d to tln^ sun’s rays.' Tlie conserpumca^ ef 
which is, that instead of a yellow image, we have now a whit(‘ 
nn(‘, hut still upon a grounfl of hrovun The plate is then re- 
moved from the water into a vessel of alcohol for a minute, and 
it is thcai taken out and phujed u])right on its edge in a warm 
jdaco, whei'c in the couT*se of a few minutes it hccomes entirely 
dri(‘d. This terminates the photogmjdiic part of the o])e»‘ation. 
If the ])late is ca,i*efully examin(‘d while in this state, it ajpears 
coated with gelatine of a y^ellowish hrown colour, and impressed 
with a white ]»liotograpliic image, Avhich is often eminently 
heautiful, owing to the circumstance of its heing raised ahoA^<‘ 
the lev(d of the ])lat(^ hy the action of the water. '^I’lius, foi\in- 
staiict% the image of a juece of hlack lace 1o(.>ks like a rt^al pie<*(* 
of very delicate whiter lace of similai* pattern, closely adhering to. 
hut ])lainly raised ahove, the hrown and jxdished surface of the 
])late, which serves to dis]»lay it very heautifiilly. At othm 
jimes the white image of an ohj(yt ofiei‘s a A arying dis])lay of 
light Avluai examined hy ilie light of a single candle, which indi- 
cates a ]M‘culia.r molecular airaiigcMiient in tlie partich's of gida- 
tine. Thiise jdiotograjihie. images am often so h(;autiful that the 
operator feels almost reluctant to destrov them l)y continuing 
the ])rocess for engraving the jilate. 

“ In oirder to cxjilain how such an engraAung is jiossihle, it is, 
in the tirst jdace, t<^ he ohserved that the photographic image 
dilhu's from the rest i^f the plate, not only in colour, hut, Avhat 
is of much more imjiortance, in the thickness of the tilm of gela- 
tine which covers it. The coating of gelatiiie on the rc'st of the 
plate is, comjiai’ativcly speaking, a thick one, hut that Avhich 
originally covered the image has been mostly remoVedhy the action 
of the water, a small ]>ortion, hoAvcA'cr, .almost alw.ays remaining. 
Tt therefime natui*ally hapjieiis that when an etching liquid is 
])oured on to the pl.ate, it first penetrates through the thin gela- 
tine covering the image, and etches the steel pl.ate liencath. 
But the next moment it penetrates likewise through the thicker 



PIIOTOnRAPHIO ENGRAVING. 


coatiii" of "cljitino, and tlnis spoils tlio rosidt ]>y ('tcliiiiix tho 
wliolo of tilt' plate. Nitric acid, for instnnce, d<»es tliis, ;njd 
tliereforc cannot bo emj^loyed for tlie pin-]>ost‘. 8iiice tlio otlici- 
clieniical lifpiids wliicli arc ca]iabli;of («l:cliini^ stc'td liavo a c('i‘tain 
analogy to nitric acid in tlu'ir corrosive, ]>ro])(‘rtit'S, tluy also for 
tin' most part arc found to fail in*tl)c sjina' niainu'r. 

“This was a difficnlty. Tint afb'r sonic rcsi'aivlK's I found a 
]i<jnid wliicli (.^tclics sb'id pmtcctly well, and at tlic saini' tinu' is 
fiN'c iVoni tin', inconvenient ]>ro])erty of piant rating the gilaliiH' 
Him. 'J'liis lirpiid is tin' bicldoridt) of ])la,tinnn). In ordm-, liow- 
(‘^'e7•, to use it sncccssfnlly, Ht must Ik* mixed with a certain 
<jnan( ity of wat(‘r, iK'if h{*]‘ more nor less (I mean, to any inatc'rial 
('xtent). otli(‘i-wis(‘ its action Ik'coiih'S irngadar. Tlic ix'st way 
is to make a ])ertectly siitni-ated sortition, and tla'n to add to it 
one-fomtli of its hnlk (»f water. Then coi'i'eeting Ibis ly a tew 
tikds. a solution of pro]H*r strengtb is linally ol>taim‘d. Snp- 
jx'sing, tben, that wc* liave ]n-e]Kir<‘d siieli a solution, tin* opt'va- 
tion of (telling tin* plate is jn'rtbnm'd as follow s :---'rbe plate is 
laid on t talib*. and a small (piantity of tin* biebloridi* b(*ing 
poured np ai it it is to lx* ra])idly dilfasc'd and spri'ad o\'(‘i* tin* 
wdiolo ])late Avith a, eainel-bair brusb. Not mneb liipiid is ]M)nr(*d 
on, because, its opacity would [>i’('V(*nt tbe ojx'into]’ from distin- 
gnjsbing tin* (tb'ct- ]»i' 0 (]n(‘cd by it on tin* metal. Id»i- t his I'casori, 
it isbardly necessaiy to make* a wall of wax round tin* plat(*; that 
is, if tbe jiortnnis to be t'btied art* conlineil to tin* central jiari of 
tin* plat(*. and do not ajiproacb Aciy ni'ar to tin* <‘dge. dtie 
effect of liic licpiid njton tin* plate is jiot at first \isibb*, since it 
<li*<engages no gas: but aftei-^tln* lapse of a minntc oi* two, tbe^ 
wbit(; ])botogi'apliic iniajg.* Ix'gins to darken, and soon becomes 
black in every ]>aT*t. \V1n*n Ibis (diang<* is (*omplet(*. tlie imagi* 
often looks v(*ry b(3autiful, tbongb (piiti* altei-ed from wliat it 
Avas b(‘fore. The ojiei'atoi* sbould can'fnlly Avatcb tin* image until 
be thinks that it is linisbed. or not likely to Ik; fnrtln*r improA (;d 
or d(*v(*l(>pcd by continning tin* ]n’o(''*ss any longer. • lb* tln'ii 
ne-liin*s tin; plati* gi'iitlv, aiid jKHirs otf tbe licjnid by oini cornci* 
<»f tbe ])late. Tin; ]»lat(; is tln'ii diied Avitb blot ting-jiaju'r, and 
tlieii a stivani of salt Avatt'i*, Avbieb is b(*tter than fr(*sli A\at(‘i*for 
this pnrjKise, is ])onr(*d over tin* jdate, Avbieb r(‘mo\es all tra(;(*s 
of tlie etebing liipiid. , Tin*. ])lat(‘ is t]n*n rubbed witb a w'et 
sponge or lineil clotk, Avln<.*li in a short time (bdaebes and n;- 
nnwes tin* film of gelatine, and diseloses the etebing that lia.s 
been (,‘flected. Wdien tbe obj<*(;t is not of a natni’e to be a}»])lied 
directly to the ^urface of tin* jdatv, tlie most obA'ious mctliod of 
jirucoeding is, of conrst*, to jilace tlu.* pre]»arcd jdate in tin* focus 
of a camera, and *to direct tlie camera to the obj<*ct. Ibit in 



316 


mACTICE OF PnOTOGRAPHY. 


consequenco of tlie low degree of sensitiveness of bichromate of 
potash, this would take, generally speaking, too long a time to 
accomplish. The better way in pi\actice, therefore^ is to take a 
negative photograph of tine o\>ject on pa])er with a camera, and 
from this to obtain a jiositive copy either on glass or ])a-])er. 
which should bti very uniforimin textures, and mod(a*ately trjins- 
parent. Then this positive copy is placed on the plate in a })ho- 
tographic copying-frame, and being placed for a ft‘w miiiut('s in 
the sun, it impresses tlie plate with a ])hotographic image ; whicli 
image, etched as above described, and printed off upon ]>aper, 
will finally give a positive rejueseiitatioii of the object. If tlu^ 
object de] acted upon the plate by the sun’s rays is l)road and 
uniform, for instance, the opacpie ](‘af of a plant, tluMi, of course, 
the (dching is uniform also." When this is printed off* it ]u-o- 
duces an effect which is not always ssxtisfactory. I will i lu re- 
fore now explain a modification of tlu^ ])ro(H'.ss which destioys 
this uniformity, and which in many cas(5S produces a great im- 
provement in the general (dfect. 

“For this ])ur])ose 1 must remark, in the first plane, that if a 
piece of black gauze or crai)e is the olqect S(‘lect(‘(l for r(‘]>r(‘S(‘n- 
tation, it produces an engraving of itself which is marvtiloiisly 
accurate. But when two folds of the gauze ai’e laitl across t.‘acli 
otlier oblhpiely, then tlie resulting engraving reejuires a lens, in 
order to separat^ from each other and distinguish clearly the 
lines ludonging to tlu; two portions of the gauze. Now, if this 
engruving is iirinti'd off* the result offers to an eyc‘ at a modc'rjiti^ 
distance the a])])(^arance of a uniform shading. Now, T avail 
myself of tliis circumstajuu^ to modify my original jirocess as fol- 
tows : — suppose the t)bject to be the opaque loaf of a. ])laiit, of 
irregular outline, first, J covei* the jirepared jdate with two ob- 
li(jue folds of l)lack crape or gauze, and pla(;e it in the suiishiiu^ 
for two or three minutes. The effect of this is to covuu’ the i>late 
with a complicated image of limjs passing in all directions. Then 
the l(*af is substituted for the crape, and the platii is replaced in 
the sunshine for two or three minutes more. The leaf being 
then removed from the plate, it will be seen that the sun lias cdili- 
t orated all the lines that wei'e visible on the paits of the ])late 
exterior to the leaf, converting all ’those parts to a uniform 
brown. But the imago of the leaf itsejf is still coverc^d with a 
network of innumerable lines. Now, let ^ this be etched in the 
way already described, and let the resulting etching be printed 
off*. The result is an engraving of the leaf, which, when beheld 
by the eye at a certain distance, appears unifornily shaded, but 
when examined closely, is fgund to be covered with lines ver}^ 
much resembling those produced by an engraver’s tool, so much 
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so that oven a practical eiigniver wonhl ja-ohably ho <loo('ivod l)\’^ 
the a})}K!araiiC(‘. Tliis omjK^ arniiigoiiiont ] (rail a 
rril ; aiul as I think it likely that the idea will jaoM' useful, f. 
will make a few more I'omarks n]K) 4 i it. It is (dear that aif 
arraugi’nuait com])est*(l of two thiokia'sst's of ordinary crape or 
ganz«‘ is lait a rude attempt at a phot(y< 2 ;Ta])lji(r \(‘il. d'o rt'ali/o 
ih(‘ ])ractical utility that may result from tin' id(‘a, s\i]>])osing it 
to )>e home ofit hy further expc'rienee, it would he j)i*o]M‘r to 
fahri(rat(r a much tima- material, and to (‘m]>loy five or six thick- 
nesses ofit, (Ji* else to (rovia* a slus't. of glass in any convenient 
maiim‘r with an innum('rahJt‘.( print ity (t* line liiu's, oi* (‘ls(‘ with 
dots and specks, whifh must Ix' <»]»a(pie ajid distinct trom (‘ach 
(»ther. The result of j>ract i(*ally emphu ing such a natliod, sup- 
posing tdways that it answeas in piwctici*, as 1 thiid: it prohahly 
will, vould he an etching appanaitly iinil(>rm, hut really <ron- 
sisting of separate small jMutions, in constMpuaici^ ot which it 
would hold tier, ink mucli Ixtha’, and otlua* obvious advantag<‘S 
would also he (htaimxl, Anotlua* mod(‘ ot' accouph’shing the 
atne ohji'ct is to cnao)* the ])lat(‘ oj*iginally with an a<pia-tint 
grouml. Jhii tlua. a fri'sli one wo\dd he ve(pii]*(‘(i lor (*\(ay ]>lat(r, 
\vhta‘(‘as a sit'gle rril would s(a*ve foj‘ any numlxa’ of plates in 
suect'Shiou. Kxp(ai(au*e alone can dircide Ix'twisai tlu'scMliHia’iait 
m tliods. When the <‘iching is finished, tlu' ]hit(‘ should he 
\'(a'y soon coated uith wax to protect it. A few hours exposure 
t(» the atmosjiluahr air ru- s and destroys the (t(rhings wluai 
neu ly made, allliougli it does not do so afUaavards. Th(‘ oxida- 
tion only attacks the liiu's of tier etirhing, tlu' r^jst of tier jilate. 
sustaini> g no in jury, if the air is t(»l(a-ahly dry." 

ily the ])rocess of M. Nif‘]Kre described in th***" 

histoi'ical sections, some* etchings on metal j>lat(‘s wei‘(‘ obtained. 
Recently his nejdjew, M. Kh^jMre dir St. Yictm*, has Ixren return- 
ing to this pi'oeess wiili soim? success — l)eiiig a.ssisted in the 
etithiiig process by M. lAunaitre. These giuithunen have thus 
dcscjrihcd their j)roc;css: — 

“ The stirel to l>e oj)erated on having been freed from grease, hy 
whitening, M. lj(;maitre .jxuirs n]>on the j)olished siutaie watiu* 
aeidulateil witli^ hydrochloric* acid, in the pi o]>oi t ions of 1 part of 
acid to 1^0 ]»arts of'water*: this is what he does in aipiatoilis en- 
graving hefon? ai)[>lying the vai’iiisli ; hy tins means tin* Aarnish is 
made to adheri# })erfeetly to the metal. Tlu* jdati* must thei» Ixr 
well washed with ])tfre water and dried. 2Sext, by means of a 
roll of cloth covered with leather, he s})reads upon the polished 
surface the hitumtn of J ud.*ea di.ssolved in essential oil ot la\ ender, 
suljuiits the vnl’nish thus a]>])lied to a moderates heat, and wlit;n 
preserves th(; plate from the action of light or damp. 
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‘ On a plate thus prepared, I apply tlie face of a direct (or posi- 
tive) photographic proof n])oii all )iim in ized glass or ^vax(^d ])ap( j-, 
and expose it to tlic light during a length of time, varying ac- 
cording to the nature of tjie prooi' to he reproduced, and the in- 
tensity of the light ; in any' case tlic oj)eration is m^ver veay 
long j for a proof may he oht:\ined in a quartei* of an hour in tlu‘ 
sun, and in one hour in diffuse daylight. Imhuxl it is necessary 
to avoid tlie exposurt‘ too much, foe in such cas(‘ 

the image heconu'S visible before^ the operation of the solvent, 
which is a sign that the proof is a, failure, because the solvent 
will no longer ])roduee any effect. 

J use, as solvent, 3 ])arts of rectiiied oibof naphtha and 1 part 
of benzine (prepared by (^olas). These', proportions have usually 
given me good results ; but they may be varied, in ])i*o])ortioii 
to the thickness oi'the layer of varnish and the time of exposure' 
to light, foj' th(i more benzine tliere is the more solvcait the 
action. The essential oils ])roduc(^ the same effect as benziiu', 
that is to say, tiny remove the portions of varnish whiedi have 
been ])rese]'ved from the action of light. I have discovered that 
ether acts in the opposite Avay. 

“In order <piickly to arrest the action and remove the solvent, 
T throw water u[K)n the ])late so as to foi'in a. shc'et, and 1 thus 
remove th(^ whole of the solvent. I tlum diy tlui flro])s of watc'r 
which nanain uj)on the ]date, and the heliographie o]K‘ratidns 
are terminated. 

“ It now T'emains to s])eak of the o])erations of tlui engraver. 
M. Lemaitre has undcitaken to di^scribe them. 

“Note of j\r. I'cmaitri'. 


“ Oomposition (»f the mordant or biting li(]uid ; 


Nitric acid 

...30^ 

.... 1 part (by Aadume). 

Distilled Avatcr 


. ...8 ,. „ 

Alcohol 


•? ■!' 


“ Till' action of the nitric acid, diluted with water and alcoholized 
in these ju-oj^ntions, cojumtajces iminediat(*ly the mordant is 
j)Oured upon the steel ])late, ])repared in the manner just d(v 
scribed, while tlu^ same (juantities of nitric acid and water, with- 
out alcohol, have the inconvenience of remaining inert for at 
least two minutes after contact; I leavu^ fhe strong mordant only 
a veiy shoit time ui)on the plate, 1 7*emd‘»x^ it, wash and well 
dry tlie A^arnish and the engi'aAung, so as to be able to continue 
and bile more diK'jdy into tln^ metal Avithout injuring the helio- 
graphic layer. For that i»uipose I use resin iv^diiced. to very 
line powder ; placed at the bottom of a box* prepared for this 
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purpose, I agitate it by means of a pair of bellows, so as to form 
a sort of cloud of dust which is allowed to settle u])on the )>late, 
a.s is the practice, in aqua-tint engraving. The j)late is tlu'ii 
lieaied ; the reshi forms a network ajl over the engraving, .and* 
it consolidates tlie varnish, wliich ts tlieii capablt^ t>f resisting for 
a long time tlie corrosive action of the mordant (uiiric. acid 
diluted witli w^ater, without addition of alcoliol). It forms on 
tlie blacks a line giain, which receives the printing ink, aJid 
enables us to obtain good and nunici‘i)us inquvssicnis aftm* the 
varnish and tin* resin havi^ been reinoveil by tln^ aid of lu*at(“d 
greasy substances and (\ssentiaj «>ils. 

“The result of all these opeiations is, that, without the help ol 
thebui'in, we may reproduce and engniveou stei*! all ]>hotograpliic 
im])rcssi ins on glass or ]»ajK*r, and wjthout (‘in]>loying tin* i^amera 
obscui'a,” 

]h*o(^(‘sses jinalogous to these have be<‘n crnjth»y(‘d to obtain 
inqax'ssions upon lithograpiiii^ stoiK's, which, having bi‘en treated 
in th(i usual mainua*, are rendered capable of jiroducing any 
number <»f impressions. 




ArrKNDix 


The coitos]*()im1(‘1u*<*, iinportaiii in liisioiy of ])lio- 

i ograpliy,}ip])eare(liii tlu^ Times newspaper of xViigiistlo, : — 


THE I»llOT()(aLVPIIl(* PATICXT JirCJIIT. 

Wo liavo l>een nvjiu'strd to yaililisli tla^ following corre- 
sj»on<loiioo iKitwoeii tlio IT’o- Icaits of tin* Il«>yal Soeiidy a,nd tlio 
iioyal Academy, and tiu^ pateiit(‘e of llie art of photography n])on 
]>a]K'r. with the view of definitively scdtling a <piestion of con- 
.si<lei-al>le interest to artists and amatenrs (d ]>hoiography in 
general : — 


No. 1. 

London, July, lfto2. 

Dear Sir, — In addressing yon this hdder, w<^ helfeve that 
we s])eak the sentiments of many ]>ersons eminent foj- tiudr lo\e 
ol* science and ai*t. 

The art of pliotogra}jhy, n])on ]ia])(‘r, of which you ai'i; th<.‘ 
iuv(‘Titor,' lias andved at such a degr(‘e of perfection tltat it 
must soon bocom^e of national impoidance ; and we are an.xious 
that, as the art itsek* origiiicatcd in England, it should also 
receive it.s further perfection aiid^dtwelopriH'nt in this country. 
At j)rescnt, however, although England contiinu^s to take the 
hnul in some branches of the art, yet in others the French are 
umpiestionably making more rapid jft'ogress than we are. 

X 
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It is very dosiraLle that we should not be left behind by tlic 
nations of the Continent in the improvement and develojaiient 
of a purely British invention ; and as you are the possessor of 
'a patent right in this iiyaaition, which will continue for some 
years, and which may, perha]*)S, be renewed, w^cj l)eg to call y(>ur 
attention to the subject, an(\ to incpiire whether it may not be 
possible for you, by making some altca-ation in the ex(*vcise 
of your patent rights, to obviate most of the didiculties wliieli 
now a])p(srr to hinder the progi-ess of the art in England. Many 
of the finest apjilications of tlui invention will, jirobably, rcMpiire 
the cn-op(iration of men of scieiic.e and skilful artists. But it is 
evident that the more freely they ‘can use the resources of the 
art, the more jirobable it is that their ellbrts will be attendc'd 
with eminent succ(\ss. . 

As we feel no doubt tliat some such judicious alteration would 
give great satisfaction, and be the means of rajudly imjiroving 
this beautiful art, we beg to make this friendly communication 
to you, in the full contidence that you will rectdve it in the sanu‘. 
sjiirit — the impi’ovemeiit of art and science being our common 
object. 

ROSSE. 

C. L. EASTLAKE. 

To II. F. Talhot, Esq., F.R.S., &c., 

Lacock Abbey, Wilts. 


No. 2. 


Lacock i^bboy, July 30. 

Mv Dear Lord .Rosse, — I have had the horo’ of reedving 
a letter fj*om yoursdf and Sir C. Eajstlakc I'-specting my 
photograjihic invention, to wliich 1 have now the ideasure of 
replying. 

Ever since the Croat Exhibition, .1 have fed that a lU'w (‘i'a 
has commenced for jihotogra])!!}", as it has for so many other 
useful arts and inventions. Tliousaiids of pprsons have now 
become acquainted wdth the art, and, f’oin liaving seen such 
beautiful s]K^cimens of it produced both in England and France, 
have naturally fdt a wd.sh to practise it themselves. A v^ariely 
of new applications of it have been imagined, and doubtles.s 
many more remain to be discovered. 
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T am inial)lo mys(‘lf to pursue all these riumerons ln-;nu*lies of 
the invention in a manner that can even attem 2 )t to do just let) 
to them, and moreover, I helieve it to he no longer neeessary,* 
for the art has now taken a firm rA)t both in England and 
France, and may sjifely be left to take its natural deYelo])nu‘iit. 
I am as desii-ous as any one of The lover’s of science and ai*t, 
whose wishes >mii have kindly undertakmx to represent, that our 
country should continue to take the lea<l in this newly-discovia iMl 
branch of the fine arts; and, afba* much considt'ration, 1 think 
that the best thing 1 can do, and tlu^ most likely to stimulate to 
further impr-oveinents^ in jdiotogi’aphy, will be to invito tluJ 
emulation and com])(titioii ot‘ our artists and amateurs, by re- 
laxing the ])ati‘nt right which I. ])ossess in (liis iiivtaiticni. T 
therefore beg to I'cply to your kind lit ter by oifering th(‘ j)at(‘nt 
(with the (^xce])tion of the single point hiTealtei- nuaitioned), as 
a fre(^ ])res(mt to tln^ public, t»>g(‘ther with jjiy oMut |)atents for 
imju'ON ements in the sauu* art, one of which has beiai vciy 
locently granted to me, and has still thiiteen years unexpire<I. 
^J'he oxc(‘])tioii to which I i\ter. and which 1 am desirous of still 
ke(^])ing in the hands of my own lic(‘ns<‘es, is the application of 
tlio invention to taking ]»hotogi’aphi(^ ])oi‘traits for s;de t(> the 
jtublic. This is a branoh <*f the art which must lujcessarily bo' 
in foil I para lively few hands, because it requin^s u house to lie 
built (U* alteri^(l on }uirpos(‘. having an ajKtrtuuait lighted hy a 
skylight, etc., (dlua-wise th(‘ portraits (raunot bo taken indoors, 
giunaally s])eaking, without groat difficulty. 

With Ihis exc(‘])tiun, tlum, I ]»r(‘sent my invention to the 
countiy, and ti’ust that it n^iy realize o\Lr ho]>ea of its futm-c; 
utility. 

Bclievx me to remain, my dear Lord llosse. 

Your obliged and faithful servant, 

H. F. TALBOT 

'J’lie Earl of llosse, Connaught T’lace, Lonih)n. 
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COKEESPONDENCE OF ENGLISH AND FEENCII WEIGHTS 
A?{D MEASURES. 



English WEinirrs. 

English Grains. 

French Grammes. 

•2055 

•G803 

Pounds Avoirdupois > 
— Troy . .j 

1543-S* 

1000* 1 Kilograimiie 

1 

Pound Avoirdupois 

7000* 

• 453*4 

1 

— Troy . 

57G0- 

373*()0G 

3 

Ounce Troy 

. 480* 

31*091 

1 

— Avoirdupois 

437*5 

28*338 

1 

Drachm Apothecaries . 

GO* 

3*8864 

1 

— Avoirdupois . 

27*344 

1*7711 

1 

Imperial grain . 

1* 

15*438 

0-0G5 

1* — 1 Gramme 


0*1 1 Decigramme 

0*01 1 Centigramme 

0*00] 1 Milligramme 


English Impetiial Measures. 

1 Gallon ..... 

. 1 Pint ‘20 fluid ounces 
1 Deeigalloii = 1(3 fluid ounces 
1 Fluid ounce, being the bulk of ad 
avoirdupois ounce of water at 02*^ 
Fahr. . . . , 

1 Fluid drachm .... 

^1 Septem, being the bulk of 7 grains of > 
water at G2° Fahr. or the joJoU f 
a gallon . . . . ) 

0*22 Gallo-n .... 

1*76 Pint 

2*20 Decigallon . . . • 

2*2 Septems .... 

15*4: Grains of water at G2‘' Fahr. 


French Lttre.s. 


0*000455 


0*001 =1 Centimetre Cube 
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Acetate of lead, pliotograjdiic use of, 

1J(). 

Achromaticity, IGS. 

Actinic focus, ld7. 

Actinism, term ]n-oposed, 111. 
Albinncn in Talliot’s instantaneous 
process, 31. 

Albumen processes, 05. 

on j»aper, 223. 

• on ^lass jdates, 273. 

Alcohol extracts, colourinj^ matter of 
flowers, 02. 

Alkalies, stinuilatint^ effects of, 07. 
An\monia-citrate of iron, 53. 
Ammonia-nitrate of silver, 193. 
Am]>hitypc, the term, 33. 

of Sir J. Ilorscliol, 59. 

Apparatus reejuired, 183. 

Appendix, 391. 

Ara^o on chemical rays, 142, 

Archer on tlie collodion process, 252. 

on whiting collodi(Jn image, 205. 

ArchtT’s collodion camera, 208. ' ^ 

Asplialtum used in heliography, 12. 

Hayanl on ])Ositive jdiotographs, 295. 
l>cci j uerel modifies IN mton ’s process, 7 1 . 

on rays of sj>ectnim, 133. 

llee<pierel’s coloured pliotograjdis, 100, 
Berard on nia^jetiziiig power of violet 
ray, 5. 

on chemical spectrum, 9. , 

Ileirts on fixing daguciTeotypes, 247. 
Berzelius on peculiar conditions of 
sails of gold, 9. * 

• on precipitates of gold, 55. 

Bingliani on chromatype, 72. 

on calotype* process, 212. 

Binocular vision, XVlieatstone on, 305. 
Biot, AI.., on the calotype, 21. 

Bitumen of Judea used l»y Niepce, 12. 
Bleaching power of i»dme salts, 285. 
Bockman, action of ligh^ on phospho- 
rus, observes, 6. 


Botanical specimens, to arrange, 1S5 
Brewster on the spectrum, 108. 

on the stereoscope, 308. 

Bromide of silver and mercurial vapour, 

ai. 

of silver, 118. 

of potassium, use of, 1 19. 

of iodine, to pre[)are, 238. 

Bromine box, 238. 

Bromidized collodion, 273. 

Brook’s ]>liotograpbie registration, 140. 
Buffing daguerreotype ]>lates, 235. 
Buildings, &c., to copy, 298. 


C'alotype, the, 20. 

improvements in the, 27. 

modem imjirovenuMits in, 

20G. 

— jirocess on gelatiiu' and albu- 

men, 222.’ 

on w^ax-j)aper, 227. 

Camera obscura for daguerreoty]ie, 39. 

varieties of, 180. , 

folding, 191. 

for collodion, 207. 

general remarks on, 

298. 

C.'atalysotyjxi, tlie, 75.| 

Change on silver salts exaraim'd, 11 C. 
Channing modifies calotype, 2 1 3. 
Charles, AI., said to havi; jtroduced 
photographs, 5. 

Chemical si>cctrum, 110. 

China clay used in paj^er, 180. 

( Uiloride of silver ol iser ved to blacken, 4. 
»f silver, 115. 
of silver, to form, 194. 
Chlorine, combination with hydro- 
J 

Chromatic aberration, 107. 
Cliromatype, the, 71. 

* Chrysotype, the, 54. 

Cki«det and Goddard improve the 
dagueiTeoty])e, 99. 



326 


INDEX. 


Cla,udet on the daguerreotype, 1 32. 

’s mercurial chamber, 243. 

Collodion process, 252. 

to prepare, 254. 

process, to iodize, 25*}. * 

introduced in photography, 

95. • 

Colours destroyed by complementary 
ray, 65. 

'of positive photographs by one 

process, 84. 

, question of producing them 

naturally, 158. 

, actinic, explained, 171. 

of plate when sensitive, 237- 

Complementary rays destn)y colours 65. 
Cooper’s method of washing ])aper, 1*95. 
Cop})er, plated, used by Niepce, 14. 
Corchorus jajionicaf colouring matter 
of, 64. 

Corrosive sublimate, action of on pbo- 
tograjdis, 87- 

Cotton, gun, for collodion, 252. 
Crookes on the use of bromine, 273. 
Cundell on the calotype, 206. 
Cyanotype, the, 48. 

Daguerre on Nie]:)ce’s process, 15. 

, histoiy of his discovery, 34. 

• ohserves variations in photo- 

graphic actitm, 113. 

improves iodizing process, 

242. 

Daguerreotype, the, 34. 

• , imjn’ovemcnts in, 43. 

— a])plied to paper, 85. 

, theoT-y of the, 124. 

j the im])roved, 230. 

simplified, 248. 

Davy, Sir 11,, on change in puce-co- 
loured oxide of lead, 5. 

, Sir H., on Wedgwood’s experi- 
ments, ,7- 

, Dr., on change in solution of 

corrosive sublimate, 8. 

Dclainotte on developing collodion 
image, 259. 

Desmoidiers on discoloration of Prus- 
sian blue, 6. 

Developing calotype picture, 209. 

daguerrean image, 243. \ 

Diactinic lens explained, 171. 

Diamond, Dr., his practice on collo- ^ 
dion, 264. 

Dippel, animal oil of, used by Niepce,'! 5. 
Discol oration of nanera. 179. 


Double salts of iron in cyanotjq.e, CA. 
Draper, Dr., on dagucrr('otyj)e pro- 
traits, 96. 

— , Dr., on radiant images, ],'i2. 

Draper’s experiments with chlorine, 9. 
experiments on solar spe( 

trum, 113. 

Dynactinometer, the, described, 14G. 

Eggs, white of, photographic use, 225. 
Energiatype original of ferrotype, 73. 
Englefiekl, Sir H., on heating power 
^ of solar rays, 5. 

— • , on ]dios])horescencc, 9. 

Engraving by M . Niepce’s process, 14. 

^ photographic, 314. 

Everard Blamiuart’s calotype, 213. 

— Blanquart’s albuminized pa 

per, 226. 

Exciting collodion plate, 256. 
Experiments on salts of silver, 115. 

on iodide of silver, 292. 

Exposuie in the camera of caloty])e 
paper, 209. 

Ferro-tartrate of silver, 58. 
Fen-ocyanide of potassium, photo- 
graphic use of, 79. 

Ferrotype, the, 73. 

Fixing the daguerreotype picture, 43. 

the photographic picture, 198. 

the calotype picture, 210. 

collodion image, 261. 

Fizoau’s hroniine w^ater, 237. 

Tfizeau fixes with chloride of gold, 245. 
FI ach cron’s calotype ])j-ocess, 215. 
Flowers, colouring matter of, 61. 
Fluoride of silver, 120. 

Fluorotype, the, 80. 

Focimeter, the, described, 145. 

Focus of lenses for photograjdiy, 137 
Forces, antagonistic, in sunbeam, 112. 
Fre.siiel on Chemical action of rays, 142. 
Fry on the collodion process, 252. 
Fulminate of silver, 121. 

Fyfo, Dr., on phosphate of silver, 121 . 

Gallo-nitrate of silver in calotyq^e, 208. 
Gaudiii, M., on ^laguerreotype, 134. 
Gay-Lussqc and Thenard’s investiga- 
tions of chlorine, 9. 

Gelatine on paper, 222. 

Glass plates, cleaning of, 255. 

, alhuminizeei, 276. 

Goddard, Wiq., first introduces use of 
bromine, 47. 
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Goddnrd on bromide of iodine, 239. 
Gold and silver, differenoe between, 
accordinj^ to the alchemists, 4. 

, emjiloyed in chrysotype, 55. 

, salts of, used as photographic 

agents, 89. 

Gray, Lc, on fixing jdiotographs, 202. 

, processes on glass, 270. 

— , lalbiimen process on paper, 

224. • 

Green glass, use of, 109. 

Griffiirs modification of Archer’s 
camera, 2G9. 

1 larrup refutes Tlumfonf's experi- 
ments, 5. 

llaveliV (‘tellings on glass, 281. 
n. at and chemical action considered, 
111 . 

Heating iiowers of the jirismatic rays, 
109. 

lleliuehromes of Nie]ice, 101. 
ileliograph of Mr. donlan, 141. 
Heliography dIstMven'i’ by Niepce, 11. 

the process .^o callt'd, 12. 

Uerschel on fixiiig pliotogriijilis, 29.1. 

^ w.^ on heating power 

<if solnr rays, 5. 

•— , 8ir J., on the prismatic rays, 

KIS. 

on the photographic camera, 

189. 

on bromide of silver, 221, 

Herschers photographic processes, 48. 

— c]irvsot}pe, 54. ^ 

lli'^tory of the discoveries in photo'-.ra 

I'liy. 3. 

— — of photography, general sum- 
mary, 100, 

Horn, silver observed to blacken, 4. 
Horne, Mr., on collodion, 255. 
Hungarian liipiid, 237. 

Hyalotypes, 283. 

Hydriodic acid, its bleaching, power, 
290. 

Hydrogen and chlorine, 9. 

H vjiosulphitc of soda usftd in washing, j 
47. I 

of soda, 201. • I 

• I 

# I 

Indices of refraction for chromatic^ 
rays, 107. 

Instantaneous prowsss of Talbot, 31. • 
Instrument, meteorological, registered 
by photography, 13ll. 


Instruments used in daguerreotviK', 
251. 

Iodide c»f iron used by Talbot, 32. 

of silver, 118. ^ 

• of silver, to form, 197. 

of 'silver, reasons for reireting 

it, 221. 

Iodides, various bleaching p(»\vers itf, 
288. 

Iodized gelatine paper, 223. 

Iodizing <laguenvotype plate, 37. 

collodion, 251. 

Iron, iodide of, used by Hr. AVoods, .32. 

I sulphate, used by Hobert Hunt 

I — , ammonia citrate of, 53. 

I -w , ])n>tosulp]iate of, pliotographic 
use of, 75. 

— , syru]> of iodide of, used by Dr. 
\Vo(n]s, 70. 

— salts used in collodion, 205. 

I tlordan, Mr., first registers instruinents 
by photogra]»hy, l.'fi*. 

on io(li/ing ]i:i]icr, 213. 

Jugglers of India, stateim'nt resjtcct- 
ing, 4. 

Knight’s dynactinometer, 1 19. 

Laborde on bromodized (collodion, 273. 
Landscap«'s, peculiarity of, on Niepce’s 
] dates, 14. 

I Langenheim’s pictures on glass, 283. 
].(assaigneon jx'sitivepliotographs, 2!ir 
Latent light, Moser on, 151. • 

LaA'ender, oil of, usedly Daguerre, 15. 
Leinaitn; on engraving, 319. 

Ijciises, on, 103. 

, forms of, 105, 

Lenticular stereoseoj)e, 3(is. 

Light and chimiical action considered, 

111 . 

refraetion of, 103. 

Lilh<»graj>hie impressions by jdioto- 
graphy, 319. 

Luminous jiower of the solar rays, 199. 

IMagnetic j) 0 \V( r of viohd ray, 5. 
Malone’s pictures on porcelain ta- 
blets, 29. 

albumen process, 278. 

Martin, Adolj)he. on collodion process, 

20G. 

^lartin’s calotyne proce.ss, 214. 

proces.s on glass jilates, 281. 
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Materials, fixing, employed, 200. 
Media, coloured, employed hy Melloni, 
109 .^ 

Melloni on separating light and heat, 
109. 

Mercurial vapour and bromide of 
silver, 81. 

— - chamber, 243. 

Mercury applied to daguerreoty]^e, 41. 
, photogT-aphic propci-ties of, 

57. 

Metals impressed with juxtaposed 
images, 153. 

Miscellaneous processes, 69. 

Moigno Abbe on M. Charles’ pro- 
cess, 5. 

Montizon, Count de, on the collodion 
I)roceHs, 258. 

Morichini on magnetism induced by 
solar rays, 5. 

Moser, M., on the fonnation of the 
daguerreaii images, 151. 

Muller’s calotype process, 217. 

Negative })hotographs, 183. 

wax-paper, to prepare, 229. 

Newton, Isaac, Sir, on the spectrum, 
108. 

Niepce and Daguerre, 34. 

-, de St. Victor, applies albumen, 
95. 

-, de St. Victor V, coloured photo- 
graphs 160. 

Niepce’s process of engraving, 318. 

production of pictiires by 

light, 10. 

Nitrate ofsilver, to spread on paper, 193. 

of silver, 114. 

Nomenclature, new, proposed, 171. 

Operations of preparing daguerreotype 
plate, 35. 

Organic salts of silver, 122. 

Papaver rheum, colouring matter of, 63. 

orientate, 05. 

Paper, ITerschel’s exi)erlments on, 177. 

, photogenic, of Fox Talbot, 19. 

-r — , qualities of, 176. 

, selection of, 175. 

, calotype, 206. 

Pentagraph, photographic, 302. 

Petit, influence of light on crystal- 
lization, 4. • 

Philosopher’s stone, 4. » 

Phosphate of silver, 120. 


Photogenic drawings, 18. • 

Photographic lens, conditions of a, 166. 

processes of llerschel, 

properties of niercurj^, 

, j)cculiarities of paper, 

Photograph ome ter of Claudot, 136. 

, the, described, 143. 

Photographs, positive, by one process, 
82. 

on glass plates, 92. 
in natural colours, 159. 

— ’ , positive, by iodine, 285. 
J'hotography, ])ractice of, 157. 
Pictures on porcelain tablets, 28. 
Plate, daguerreotype, to polish, 235. 

, to give sensitive surface to, 241. 

Ponton's, Mr., process, 69. 

Po])py, red, 68. 

Porcelain tablets, X)ictures on, 28. 
Ihrtraits from the life, to take, 300. 
Portraiture by daguerreotype, 96. 
Positive photographs from etchings, 
283. 

photographs by one operation, 

285. 

photograjdis, 1S3. 

Potash, bicliromate of, 69. 

Potassium, feirocyanide of, as *a fixing 
agent, 200. 

, bromide of, as a fixing agent, 

201 . 

Preparation of gun cotton, 252, 
Preschot on fixing daguerreotypes, 246* 
Pressure frames, 185. 

Processes modified, 282. 

Process of daguerreotype, 34. 
Proto-nitrate of mercury used, 57. 
Prussiate of potash, formation of in 
cyanotype, 51. 

Pays, exciting, 133. 

I , continuating, 133. 

, passage of, through lenses, 165. 

Keflecting cantera obscura, 99. 

stei’esocope, 307. 

llefractive powers, 164. 

Pegistration,^ ph ot o*graphic, 139. 
^Pegnault’s calotype process, 219. 
‘Peproduction of pictures, spontaneous, 
60. 

Pesearches, early, «on the chemical 
action of the solar rays, 3. 

Ritter on the invisible chemical rays, 5. 


48. 

177. 
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IionAld’s photographic registration, 
140. 

Ross and Tliomson’s alhuiucii pictures, 

i283. 

Rules for stereoscopic landscapes, 310. 
Rumford, C!onnt, on the chemical pro- 
perties attributed to light, 4. 

Sage, M. B. 0., oi^ change in realgar, 8. 
Salt as a fixing agent, *J(J0, 

Schafliaeutl on positive photographs, 
20(5. 

Scheele’s researches on light, 4. , 

Seebeck c\}>erinu'nts on cUh^rine, 'fi. 

produces colour on chloride 

of silver, 0. 

Seguier on iodizing, 2-12. 

Seiiebier on chemical .action of violet 
ray, 4. 

q'iJnidcuis, colouring matter of, 

photographic use of 

juice, 08. 

Sensibility of daguci reotype plate, 
133. 

SiMisitive }>apers, to prepare, 103. 

coating, to give to a ] date, 230. 

dagurrreotyjje mixtures, 23(1. 

Shatv, Xlr. (4., on dagucTTeoty|)e, 12;>. 
Silver sjdts on glass plates, 92. 

, bromide of, 118. 

• — , iodide of, 118. 

Silver-uitr.ate, 193; Ammonia, nitrate, 
194; (3;!!jride, 191; Iodide, 197- 
Since on ferroses(piicyanuret of potus- 
slum, 49. 

Soda, hy]K).sulphite, 201. 

S()lar agency producing ' chemical 
cliaiiga*, 108. 

S flvent used in heliography, 12. 
Somerville, Mrs., oninagnetizingpower 
of violet ray, .0. 

>'^jiaraj:is tvicolur mr, (57. 

Sj»rctruni, theoretical, 112. 

divided by Becquerel, 133. 

— bleached by iodine, 297. 

Stands, levtdling, 192. 

Stereoscope, the, 30o. 

Ste^^ art’s calotype i^'ocess, 218. 


Studies, photographic, recommendation 
for, 198. 

Sublimate, corrosive, as a fixing agent, 

20o. 

#Sul]mocyanate of ]H>tash, !)‘2. 
Snl]>luiretted hy<lrogen used to pre- 
• j»are pajuT, 87. 

Sun -drawing, note on the term, 11. 

Talbot’s. TIenry Fox, photogenic tlraw- 
! ings, ]S.. 

di'Hcription of the calotype, 2,'i . 

iiistantanemiH ])rocess, 31. 

process of photographic en- 
graving, 314. 

Tbeninogr.'ij diy, 1 a 1 . 
dlioinas’, Air., cidlodioii process, 2(53. 
To\vs(»n, Mr., on [Mtrtraitnre, 9t). 
Transparent bodies, refraction of light 
by, 1(57. 

Tunny, Mr., developes with iron salts, 

2 (> 1 . 

Unsized and sized papers, 179. 

Valicour’.M l>roinid(H>f iodine, 238. 
Varnished paper for photography, 30. 
A'erignon on jiositive })hotograj)hH, 2i(o. 
Viola 0(1 oral a, (57. 

Vi(d»*t ray, inagnetie iiowcr of, 5. 
\’ogel, M., action of light on fat, 8. 
, Do. on corrosive sublimate, 8. 

\Vax-]>apf*r of Al. le (Jrey, 95. 

process, 227. • 

, to render sensitive, 229. 

Wedgwood’s method of cojying paint- 
ings on ghuss, (J. 

■ Whe.atstone on tlie st(Teoseo)»e, 30.5. 

I AV'ollHston, Dr., on the decomposition 
of gum-gaiaiaeum, 5. 

Wood, action of cldorine and iodine 
on, 9(h 

AVood’s, Dr., on cata!ysf)tyi>e, 75. 

I AVoolcott’s American mixture, 240. 

I mirror camera, UiK 

I A'ellow glasses, action of, 135. 
i Young, Dr., experiment of, 8. 
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Tlioroujrlily Re\kd and al)und:i|itly Illustnitod. 

Publisliiiig in Volumes, each containing a Complete Treatise. 
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Volumes now Ready. 

Vol. J., prir<* iis., cloth Ictlcrcif, 

INTRODUCTORY DTSSLLTATION ON TIIK ^<C1K^;C1• OF .MKTUOl). l\y 
Sami’el Taylor Colimmix;!-:. With a Syiio]isis. ISivth EdiLioii. 

Vol. II., price .“is., cloth lettered, 

UNIVKRS.YL flRAM^TAK, or the Fiire Seienee of Lan^iia;,^', Ry Joiix 
Stood MIT, Kiit., Til.. I). Third Rditmii, Revised. 

“ The su'Unh'xt iiticl most. [>liilu5)(>|ilit(%Hl tiriitwe of ttie kind ii ithe Knuhsh Hrif. Jicnoie. 

Voi. 111., price Ils., cloth lettered, 

LOerC. Ry the AFost Reverend Rkhard Wiiatli.y, D.I).. ArcldiLhop of Duhlm. 
The Original Jhliuou, with Suiop-sis aiul Index by tlie Ihlitor. 

A'ol. IV., price os. (id., cloth lettered, 

RlIhiTORKh Ry the Alost Rev. IDchari) WtiATLi.Y, D.I)., Arelihishoji of Dublin. 
The Un^iual Ldition, with Synopsis and Index by the Lditor. 

A’ol \'.. price (is., <‘lotb lettmal, 

IlISTORA' 01 rilL CDRlSTLAN CIIDRC'll in thcTirst Century. Ry the Ri;;bt 
Revcreink S,\.m( ki. lii.Mis, D.D., Bishop of Norwich, and tlie iCcv. ,1. 11. Nlwmax, 
D. D. 'Pliird hiditioii. 

" Krudite n’seun-h la nero coiubmcl with inde|X‘n.l«iit fhoij.iht.’' - St'-dthh (liinrdian. 

\’ol. VL, price 4s., dotli lettered, 

POLITIC’AL ECONOAIY. Ry N vss\r Wi.m.iam Sknkir, INip, late Professor of 
J.\)li:.i'.;al Ecauoniy in the (hiiversity of Oxford, Third Lditioii. 

\o\. VTi., price 29. (hi., cloth lettered, 

IIISTORA' OF THE .IF.WS, Iroi the Time of Alexander the Great to the Dostrne- 
tioii of .ItTiisalem by 'Pitiia. A. m. ' 1,595, n.c 409, to a. i). 79. liy the Vcu. Arch- 
deacon Hall, A.M., Alastcr (d’thc Charter House. Fourth Edition. 

Vol. A^IIL, price (Js., cloth lettered, 

SACRED HIS'rORY AND RI0(.T<APHY, from the Antediluvian I'eriod to the 
Time et tlie i’ropliet Alalachi. a.m. 1 to a m. 3007, me. 397. ICdited by the Rev. 
F. A.C (i\, D.I).. 1.L.1). • 

‘‘ I'icusiiiK ami «ooii, and worthy of Kenoral atU'utionf'— I'nifed Presbuittritm ifngaiine. 

Vol. TX., price 7s (id., cloth lettered, 

history of GREEK LITER.VTURE. By tlie Hon. Sir T. N. Taliodkd, 
D.CTi. ; the Ri^ht Rev. C. J. Blo.wfilld, DJ), Bishop i»f London ; R. VVm i - 
eoMiiL, Fsq., ALA., Trin. Coll. Cuiuh. ; IL l^naxuvK. Esq.; the Rev, J. B. 
OiTLLY, ALA. ; and the Rev. H. Tiiomp.son. M.A., St. Johu’s Coll. Cauib. 

" Full ol infornmtioii, exprossud in thr cho'<*i",t i.-Minunjrc."— 

A’^ol. X., price os., cloth lettered, 

AIORAL AND AIETAPHYSlCAL PHILOSOPHY— ANCIENT PHILOSOPHY. 
Ry the Rev. F\ D. AIaukjcl, A,.M. Third Edition. Re-wriUen. 

" Complete and featinliwtory.” — LiUn-uru Hi^zeciv. 

\ ol. \1,, price 5s..' cloth lettered, 

INTRODUCTION TO CNIVEKS.VJ. HISTORY— 0.\ tin: TLslx orllisToriv as 
A Stfuy, and On ti»l Slpakation of tiik Kakly Falt.s of ilisiouv fuom 
Famlk. Ry Sir Jon. V Stood a nr, LL.D. Re-wntten. 

“ "We eaniiot speak too highly ui itx praiw / lU'rtini a uiUf. 

\'ol. NIL, price S'., ti 1., cloth lettered, 

ROAIAN ANTmUlTIES. Ry William Ra.m.say, ALA., Professor of lliinianity 
in the University of GUs^jow. Third Edition. With Alap, and Oue liundred and 
tliirty Illustrations. # 

'■ CoinpriiKi.s all the results of nuxliTn iirinrovi-.l o'lir,!,jr-li |> w tl.ui • tnf*l- r.it.* 

Vhjl. XllL, price 12!». (id., cloth lettered, 

BOTANY*. By Jjpii.x Hi tton BalfiA k, Al.l)., F.R.S.E., Professor of Botany in 
the University of Edmh'.ir;^!!. Second Edition, Nnau nnis Ku;'ravnig9. 

*' I’eriiupi iho inobl luabtcrlyfligcst of Che scieooo vnaeU lio# yet appeared."— 



Cabinet Edition of the Encyclopaedia Metropolitana'-Continued. 

Vol. XIV., price 3s. 6d., cloth lettered, 

ELECTRO-METALLURGY : Containinj^ an Account of the most improved Methods 
of depositing Copper, Silver, Gold, and other metals. Second Edition, with nu- 
merous illustrations. By Jamks Napier, F.C.S. 

** With this book ut hand, we don’t tliink it possible to fail in obtaining sattsfaetory results.’*— A 

Vol. XV. f price Os., cloth lettered, 

HISTORY OF GREECE from the Easiest Times to the Close of the Peloponnesian 
War. By E. PococKE, Esq. ; Sir T. N. Talpouud, D.C.L. ; Rev. J. B. Ottley, 
A.M. ; and the late J. T. Rirrr, Esq. ‘With upwards of One Hundred Engrav- 
ings, from the most authentic sources. 

“ Altogether a gem.”— Olasffow Citizen. 

Vol. XVL, price Gs., cloth lettered, ' 

PHOTOGRAPHY. ]Jy Rouekt IIi'NT, Esq., Professor of Physical Science in th-i 
Museum of Practical Geology, London. Fourth Edition. Engravings. 

“ Must prove of inlluite service to those engaged in the pursuit of this entertaining science.”— Art-Zournfit. 

Vol. XVII., price 3s., cloth lettered, 

VETERINARY ART: A Practical Treatise on* the Hisq-ises of the Horse. By W. 
C. Spooner, Esq., with Fifty Engravings. 

Vol. XVI IL, price 8s., cloth lettered, 

EARLY ORIENT ATi HISTORY, comprising the History of the Egyptians, Assyrians, 
Phoenicians, Persians, &c. By Rev. Professor Eadie, H.U., LL.D. With nu- 
merous illustrations. 

“ In all rcsix-cts a thoroughly good book.”— 2)r. Kitto. 

Vol. XJX., price 8s. 6d., cloth lettered, 

HISTORY OF THE ROMAN REPUBLIC. By the Rev. Thos. Arnold, D.l)., 
late Head-Master, Rugby School; Sir Tiios. N. Talpourd, 1).C.L. ; the Rev. 
Professor Jerkmie, and o#iers. With numerous illustratioiih. 

Vol, XX., price Ts. 6d., cloth lettered, • 

BIBLICAL ANTiaUITIES AND GEOGRAPHY, including the Language, Geo- 
graphy, and Early History of Palestine. Edited by the Rev. J?\ A. Cox, D.D., Id. D. 
With Maps and numerous illustrations. 

The.most reaidalile book on the sultject in our language.*— Magazine. 

Vol. XXT., price 12s. 6d., cloth lettered, 

METALLURGY. A Practical Treatise on the Chemistry of the Metals. By John 
Arthur Philt.ips, Esq., F.C.S. Second Edition. 2U0 Engravings. 

** A tine qua non to every inetallurgiat.*’— Journal- 

' Vol. XXII., price 4s., cloth lettered, 

HISTORY OF THE CHRISTIAN CHURCH in the Second and Third Centuries. 
'^By Jar. Amiraux Jkuemik, D.D., Regius Professor of Divinity, Cambridge. 

“ Jt ll an admirable Text-book.”— Magazine. ^ 

Vol. XXIIL, price 8s.. doth lettered, 

HISTORY' OF GREECE AND MACEDONIA, from the Age of Xenophon to the 
Absorption 6f Greece in the Roniaii Empire, including the History. of .^lexauder the 
. Great and his Successors. By Dr. Lyaxl, -D ean of Canterbury; Rev. G. C. 
RjSNOUARb, B.D, ; &c., &c. With numerous^illn strati ons. 

** The dissertatiouto are full, luminous, and charmingly vribttsn.”— Eclectic Review. 

Vol. XXIV., price 10s. 6d., cloth lettered, 

HISTORY OF ROMAN LITERATURE. By Rev. Tiioa. Arnold, D.D., late 
Head-Master, Rugby School ; Rev Henry Thomson, M.A. ; Rev. Dr. Newman ; 
Rev. J. B. Ottley, M.A. ; and Rev. J. M. Neale, Warden of Sackville College. 
Vol. XXV., price 10s. 6d., cloth lettered, 

HISTORY OF THE ROMAN EMPIRE. By the Rev. Taos. Arnold, D.D., 
late Head-Master, Rugby School. With numerous illustrations. 

Vol. XXVI., price 12s. 6d., cloth lettered, 

HISTORY OP THE DECLINE AND FALL OF THE ROMAN POWER. 
By the Right Rev. Bishop Russel, &c. With numerous illusf^rations. 

Vol. XXVIL, price 6s., cloth lettei'Ld, 

HISTORY OF GREEK AND ROMAN%PlllLOSOPHY AND SCIENCE. By 
the Right Rev. Charles Blomfikld, D.D., Bishop of London ;j Rev. Dr. 
WiiBWELL ; and other Contributors. . 

Vol. XXVIII., price 3s. 6d., doth lettered, " 

MORAL AND METAPHYSICAL PHILOSOPHY— THE FIRST SIX CEN- 
TURIES. By the Rev. F. D. Maurice, A.M. 
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i Mr. J. J, Griffin begg to call the attention of Amatkurs, and Puotoghaphk r.'A 
general, to the following Keviskd Catalogue of Apparatus and CnEMfCALS used in 
e art of Pliotography. They will find that iiumerouH additions have been made to his 
reajly extensive collection, and tAat aU the Articles are quoted at prioeci extremely 
fp 'derate for highly-efficieht instruments. 

I. Mr. J. J. G. has just had an operating-room fitted up at the Chemical Museum, 10, 
pnslmry Square, where j)er8onal instructiofts in the various processes will be given 
ratuitoiisly to purchasers of Apparatus. 

[Orders from abroad, w*hich should be accoiupanicd by an order for payment in London, 
p ecuted with care and despatch. 

I Merchants, Agents, and*THE Profession Supplied on Liberal Terms. 
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THE ATTENTION OF THE IlEADf:.R IH KESPECTFULI.V 
•DIRECTED TO THE fOLLOWINO 7'ARTICITLARR 

The cameras No. 25, 28, HI, 81), 84, 8(1, 88, 41, 45, 47, ‘I.-, are iiitciided for taking vlt-.- 
landscapes, co])yiiig pictures and other vnuiiiiiate objeets, tlie lens nit’’ wliicli e;u i; 
fitted being mounted, so tliat a portion of tJie external rays is cut ofi by a stop plac^'i! 
front of the lens. This corrects the aberration of tiie rays of light ]»assing through ti 
parts of the lens nearest the edge. This stoj) gives a degree of shaj-iniess to toe ])ic1: ■ 
which cannot be produced by tlio double combination of lenses, and lieii' its g< ,> - 
adoption for taking inanimate objects. For i»<»rtraits taken from life, however, wh 
rapidity of action is a great <lesideratum, tne single lens is nearly useless ; .it; ;iip' i 
of light admitted by the stop is so limited tliat.ri long time is re(piired to take a ])ort’M 
and it is difficult to keep a sitter in the same p<t'sition f«r the necessary i»ei io(1. ( \a,- 

qucntly, if a camera for jmrtraits is required, it is necessary to select it from vh. Ih, I’l 
28, 20, 20, 32, 33, 35, 37, 42, 4(5, 40, 50, 53, or 5(5; or if a camera for both i)ortr;-i ;i; 
views is required, then the choice muftt be made from Nos. 2(5, 20, 82, 88, 85. 87. J'l. I 
.50, 58, or 5(5; but in the latter case, the double combiration of lenses must be alfccreil f( 
views as follows : — The posterior cell, or that nearest the grmind glaHS-])late of the eaiiit’ i 
containing two lenses, must lie removed from the mountii'g, and the aniei ior cell must ' 
unscrewed from tho mounting, and have the lens taken ont of Its cell and r'j\x'ise(l. > 
that its plane side shall bo ])laccd nearest the object tliat is to he copied. A t.ulie i 
tainiiig a diaidiragm with three stops, Vo. (5(5, must now he ])ut o\cr the mounting ni i 
same iiosition as that occupied by the brass cap of the double combination, hikI one (4’ t 
stojis must be brought into action. The of the diapliragm is easily umiersloo.l (i 
insjiection; hut which of the three shqis is best adajited for an object inlej if 8 > ^ 
taken, is more difficult to determine. It may bo given as a general lule that f 5. 
sto}) is to be used for pictures to be taken from objects in sunshine ; the neM u.r -• 
shine, if the object is in the shade ; and the largest, when the light is limit<;vl 

Wlicn, for tho above or any otlier i)ur])osc, tlm b*uscs have been reinfo -.- 1 ' 
cells, it is essential that they be replaced in tlicir original pusiti'm jn ' ’ , - . • 

not reversed. As a guide, we may mention that, in the doiiblo • .i i'.iiM 

Nos. 68, 64, 65, (57, 68, (il), 70, 71, 72, the least convex side of (b - ^ esierior lens {<ii ti' 
which passes into tho camera), the concave side < f the u ■.«) 8 .-i s, and the ])lane snu 
tlie anterior lens, must be all turned towards the gr'n , ! gias'i-})iato of the cani'nn, : 
must also the cmivex side of the single achromatic h* i^os. 5v\ CO, 61 (>o^ 7.J, ;;; n 7‘ 
75, 76, 77. 

The camera and lenses of tho sets of ajipan.tus for the calotjqie and waxed jiapc" pi' 
cesses, Nos. 1 to 5, and Nos. f) to 14, are also ada])ted for taking jiictures on silvc*', 
for that jmriiose the articles enumerated after tho description of the camera in the si 
No. 15 would he required. 'J'he same remark applies to tho dagucrreotyiie sets. Nos. 15, 8 
and 17, which can be used for the caloty]>e and collodion processes, when the article' 
iiierated after the camera in the waxed paper set No. 1, or the collodion set No. G, arc o-mu-i 

It frequently hapjicus that amateurs do not succeed in immediately producing Phot' 
graphic Pictures equal to those obtained by experienced artists. In such cases, the fan! 
is sometimes hastily and erroneously cluirged to the lenses. To ,i)revent complaints * ^ 
•this head, a Collodion picture, produced by each set of lenses, will be supjfiied with i 
(without extra charge), to show the purchaser what the lenses can effect, and insure lb: 
against the receipt of lenses not projjcrly adjusted. 

Tlie attention of gentlemen residing in India, or aebustomed to travel much, is dirce tt' 
to the note affixed to article 32, in regard to brass-bound cameras. Those who desire r 
possess lenses of the very first quality, will find information at page 12. In cases vheri 
the wliole of the apparatus is wished of the Iksst quality, it should l)e so stated in the orde: 
which should also state the quantity of additional materials required, sucli as paper, gb^' 
plates, silver plates, chemicals, cases, &c. , 

Pack] KG charged extra. 





SETS OF APPAEATUS FOR THE WAXED PAPER PROCESS. 

• 

Si:t ok Akkap.atis kuk the Waxed .PAn:ii Trooess, 
<‘.oijs!sliiii: (if ail iiiqivovi'd , li(finif cami'ra (No. iii) of Fr('n(‘h- 
iiia]ioa^aii\ or walniil, iwo oju-niinn^s to a(la|it it to 

of (lifltav'in foci, t^^o doulilo ]>ajH'r '^liilos, oii(‘ sliih' with 
ilir(‘<' fra.iiK'S loi' Mil' Kollodioii or dai^iiorrootyjio pnuuss, and a 
yliift:iii(< front for r('' 4 Uiatinij the j)roport)ion of i‘or(\ufronnd and sky, 
liitt'd ■ Mj (]oul)l(\ condi'nation i*f a(‘hroniati(* It'iisi's, in kiYiss 
■iount, illi ra<‘k ...id pinion adjusInuMit (No. (i.'l), taking I*()UTI{A1TS 
d! |»y -1' inclKi.s, and vn:;vs 7 inclu's liy (> inclios ; tliro(‘ 

.M' ljlow poi’ci'lain dMo's fo> jiro] irini^ tlic' sonsitivo pa]H'r and 
iixiijo pi'ooib* twc) caniols -liair lirnsla's ; oin* (piirt' (Am son’s 
]iliot( 'i;i‘apliic pa]M‘i‘: om(‘ ( piir l»il>nlous pa]uM‘ ; jircssurc fra mo for 
orodari’ii;- posi{i\o pi(.‘^ur("' : kai.'Oioo. witlia M‘t of wt‘i;:;lits and two 
iit-iss <*i']i'''uK‘^ 1o ooi'tain th* odi. ;(M•^ to 1 m‘ wi'i^hod ; (wo jiair of 
lior.o forv'rps (tMisowiiilsI pi* '\ni; ( 1)0 s(*nsi( i VO jiapoi*; a. i^raduatiMl 
_i;las> naasnro, and tlio ((liounn; clioniioals, iW;., in stopporod 
liotlJos: nitrat*' of sil\“r, iodid- of potassium, aootio aoid, 
acid, ]iy])osul[)liit(' (.fs'Kla. (Inoritlo -if poipssiiim, oyanido of jiotas- 
r*iiini. olilorido of ^^old, | ’]•(* todmal olnirooal, snt(:ir o( milk, and 
wliit* wax; the '‘vholo jiaoKid in a j.ortal)lo (.iaso for 1 ruv(‘llInl,^ 
with i'a*k, ki-\', ai'd li indlos, £10, Ktsa 

7’4(w .'O/nO'o (>/ ^'w.s* ' /.s* efpidJljj /or jtrorrsurs ivilh ixtprr, 

tjlaiis or tfih'f-r, 

slMH.AK Sk:T ol- A,’'*APATrS, KUT WITH Ca.MEKA OF LARCEIl SIZE 
M\o, -7), fittod with sin^^lo aidiromatic Ions in lirass mount, 
wiili .-aok and pinion adju.stiuont, for Views S inolios l»y i inoli(‘s, 
£i:k 13 a*, 

The ahove, mountod witli douhlo combination of aolinunatic kmsos, 
Uikiii" FoifTKAiTS iiiciios liy inolios, and ViKW.s 8 inclios by 
7 inches, 

A siMiLAK Set of Apparati s, but with Camera (No. 31), and fittod 
with single acliromatio Unis in bra^s mount, for V lEWS lU inclios 
l)y 8 inolii's, £18. 

The above, mounted witli double condiination of acliromatio l('nseH, 
taking Portraits jG| inches by 8.J inche.s, and Views 10 inches" 
by S^iuclics, €22, 14^. Od. 

If desired, Folding Cameras can he ^ihstiiuted for iJie Sliding Cameras in 
jyi'eceding sets. For increased j^Fices^ compare Fos. 2G, ^8, and 31, 
’'ith the coirespondintf Cameras, Nos. 44, 47, a/nd 5G. 
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SETS OF APPARATTIS FOR THE CAIOTYPE PROdESS. 

These sets are exactly similar in price, size, and contents, to the waxec 
paper sets Nos. 1 to 5, with tile exception, that bromide of potassium aiui 
an additional quantity of Turner’s photographic paper are substituted foi 
the wax, sugar of milk, animal charcoal, and fluoride of potassium pr(! 
])arations which are not required in the calotype process. 


SETS OF APPARATUS FOR THE COLLODION PROCESS. 

6. Complete Set of Apparatus ani) Chemicals for the Collouio> 

Process, consisting of an Improved Sliding Camera of Fronch-po 
lished mahogany or walnut, with two openings to adapt it t< 
lenses of different foci, bne glass slide with three frames, and ;i 
shifting front for regulating the proportion of foreground .and sky 
fitted with double combination of achromatic lenses, in br-ass mount 
with rack and pinion adjustment, taking Portraits up to the siz( 
of 3;^ inches by 4|- inches; three shallow porcelain dishes; t\\<j 
camel’s hair brushes ; 1 quire Canson’s photographic paper; I quin 
bibulous paper; pressimc frame; balance with a set of weights, 
and two glass capsules to contain the substance to be weighed ; 
two pair of horn forceps; a graduated glass measure; a glass or 
gutta percha dipping trough with glass dipper; two plate boxc's, 
and the following chemicals, &c., in stoppered bottles: nitrate oi 
silver, protosulpliate of iron, glacial acetic acid, nitric acid, pyro- 
gallic acid, hyposulphite of soda, and amber varnish. Tlu^ whoh*, 
packed in a neat deal case, with lock, key, and handles, £10, lO.v. 

7. , A Larger size, equmlent to No.^ 3, £1 5. 

8. Larger, equivalent to No. 5, £22, 14^. Gt/. 

SETS OF APPARATUS FOR THE WAXED PAPER AND COL- 
LODION, OR THE CALOTYPE AND COLLODION PROCESSES. 

The sets, N os. 1, 3, and 5, can be adapted for the collodion process, by the 
addition of the following apparatus, chemicals, (fee., to those enumerated : 
..nitrate of silver, protosulphate of iron, glacial acetic acid, nitric acid, pym- 
gallic acid, alcohol, hypostilphite of soda, amber .varnish, plate boxes, glas.^ 
plates, dipping bath and dipper, a bottle of collodion, and a bottle ot 
iodizing solution. The extra expense will bte as follows : — 

,, s d 

On No. 1, . . . e . . . . 2 12 6 

On No. 3, 3 3 0 

On No. 5, . . . • 4 4 0 

iSets of Appa/ratus of any other size moefe to order. 
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CHEAP SETS OF APPABATUS. 

The Cameras heloufjhig to the sets Xos.^ to 14, are hiaiiv/aetiiruVin a 
ehejiper style than those already described, and a less quantify of chemicals is 
supplied with tlwm, Tim sets, howecerpare essentially praciicaf but cannot 
he recommended for exportation to hot coardrles. 

• 

Set of Apparatus for the Waxeo Taper Trocess, tlic (^aiiu'iu 
similar in foini to figure a, in the vignette, with one slide for paper, 
and 3 frames for collodion or dagucrreotvi>o, fitted with douhh^ 
combination of adironijftic lenses for taking portraits up to 
3[ inches by inches, and views 7 inches by G inches; 2 shallow 
porcelain dislies ; glass spreading nod for ap})ly ing sensi live solu Lions; 
one quire Cansons photogi*aphic pajx'i*; om? <[uire bilniloiis jKiper; 
pressure frame; balance, with set of weiglits, and two glass 
capsules to contain the substance to be weighed ; graduat(*d glass 
measure, and the following chemicals, tic., in sto])pered fiottles : 
nitrate of silver, acetic acid, gjillic acid, iodide, liuorideaud cyanid(^ 
of })otassium, hyposulphite of soda, pure animal charcoal, sugar of 
milk, w}iit(^ wax, and chloride of gold; the whohs packed in a 
poidable cas(‘ for travelling, with lock, key, and handles, .17, 7s. 

]i). A Similar Si-rr of Ai’PARATUS, but of larger size, fitted with single 
*;Khromatic hais, in biuss mount, with rack and pinion adjustment, 
taking Views 8 inch(‘,s by 7 inches, .€9, 9i#. 
i 1. Thf Aljove, mounted ..ith double combination of achromtilie hmses, 
taking Toktraits 41* inches by GA inches, and Views 8 inches by 

7 inches, £10, 145. 

] 2. A '"’iMiLAR Set of A pPAiiAtus, fitted with singh* achromatic? lens, 
ifi brass mount, with nick and pinion adjustment, taking Views 
10 inches by 8 inches, £13, 135. 

1.). The Above, fitted with double combination of achromatic lenses, 
taking Portraits Gcj inches liy 8| inches, and Views 10 inches by 

8 iuelies, £18, 75. Gd, 

14. Cheap Set of Apparatus for the Collodion Process, comprising 
a sliding camera with focusiug-glass, collodion slide) and two 
frames, fitted with coHij)oi^d achromatic len.s in brass monni, 
with rack and pinion •idjiStment, taking Portraits 3J indies 
by 4} inche.s; dipping bath and dipj)er; Canson’s phcjtographic 
paper; bibulous paper; shallow porcelain dish; glass rod for 
spreading sofutiojis; glass measure; 1 doz. glass plates; pimsure 
frame ; and the following ]*ire chemicals in stojjpered bottles : 
nitrate of silver, protosulphate of iron, acetic acid, nitric acid, 
pyrogallic «;id, hyposulpliilfe of soda, and a bottle of i(>dized 
collodion, £5, 55. •, 
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SETS OF DAGUEEBEOTYPE APPARATUS. 

hi the following sets^ the silvered plates on lohich the inckires are obtamed 
- are not included in the r pries. The quantity of each size required 
must he ordered separately. JSee No. 220, page 19. 

15. Complete Set of Daguerreotype Apparatus (as shown by the 
figure on page 1), for pictures on plates up to 4| by 3:| inches, 
with sliding camera; double combination of .achromatic lenses, 
mounted in brass, with rack and pinion adjustment, No. G3 ; 
three dark frames ; a focusing-glass ;• iodine and l^romine apparatus ; 
two plate boxes; two plate holders; polishing buffs; mtTCury 
box with thermometer; washing tray; spirit lamp; pliers; fixing 
stand ; and iodine, bromide of lime, hyposulphite of soda, chloride' 
of gold, trij)oli, charcoal, mercury and najJitha, in stoppered 
bottles. The whole packed in two boxes, with lock, key, and 
handles, <£8, 8s. 

IG. The SAME Apparatus for larger plates, up to 6,] inches by inches, 
complete, in cases, £14, 14ir. 

1 7. The SAME Apparatus for larger plates, up to 8i inches by Gj, inches, 

complete, in cases, £26. 

DAGUERREOTYPE CAMERAS. 

18. Improved Sliding Camera, of French-polished mahogany, two open- 

ings for sliders to suit lenses of different foci, focusing-glass, and 
dark slide with thi'ce frames, for plates up to the size of 3^ inches 
by 4^ indies, £2, 2s. 

19. The Same Camera, fitted with double combination of achromatic 

lenses, in brass mount, with racl^ and jiinion. No. G3, .£4, 2s. 

20. Similar to No. 18, but suited for plates up to the size of GeJ- inches 

by 4f inches, £3, 3s. 

21. The Same Camera, fitted with double combination of achromatic 

lenses, in brass mount, witli rack and pinion adjustment, £6, 136*. 

22. Similar to No. 18, but suited for plates up to the size of 6^ inches 

by 8^ inches, with sliding fi'ont, £5, 5s. 

23. The Same Camera, fitted with double coinbination of achromatic 

lenses, in brass mount, with rack and pinion. No. 65, £13, 13s. 

The above Cameras can be had Brass#ound, for Hot Climates (see Note, 
page 7), at the following extra ch^ges:— No. 18, 14s.; No. 20, 
£1, 46. ; No. 22, £2, 106. They are also sometimes constructed with 
inclining hacks, by means of which two objects, at difierent dis- 
tances, are brought to the same focus, as the head and knees of a 
sitter. The extra expense iS as follows: — No. 18, 166.; No. 20, 
£1, 46 .; No. 22, £1, 106. 

With a slight modification in the frames, time 'cameras are equally * 
adapted for the collodion proem. 


* * 

«• 
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CALOTYPE CAMERAS. 

1. Improved Sliding Camera, of Frencl^jxJislied mahogany or walnut, 
two openings to suit lenses ot# cliffei’eut foci, focusing-glass, two 
double paper slides, one slide ’^dth three frames for the collodion 
or dagueiTcotype processes, and a shifting front for rcgulatiiig 
the pro[)ortion of foreground and sky, for i*icTiiin:s 7 indies by 
G inches, £1, 4**. 

’2o. The same Camera, with single achromatic lens, mounted in brass, 
with luck and pinion adjustment (No. 7d), £(>, 
liG. liiE same Camera, jitted witli doubles combination of achronuitie 
lenses (No. (io), taking Tortraits o:', inches by 4j inches, and 
Views 7 inches by G inch(s, .l'(),^4.s\ 

-7. SLii)iX(; Camera, similar to No. 24, but suited for IbcTL'RES S inclu's 
])y 7 inches, £ 0 , lO.s*. 

2S. The same Camera, fitted with single achromatic lens (No. GO), 
moiiniid in lu’ass, with rmk and pinion adjustment, £7, 

2L>. The same Camera, fitted with double combination of achromatic 
lenses, taking Portraits 4/ inches by Gi inches, ajid Views 
indies b\ 7j*ndies, ,€!). 

oO. Sliihn() Cami:ka, similar to No. 24, but suited for ITctuuer 10 indies 
by iS inch(‘s, £G, IG.v. Cul, 

:'l. Th+: SA3IE Camera, fitted with single aeliromatic lens (No. (il), 
mounted in brass, with rack and pinion adjustment, £10, 10.?. 

.’2. The same Camera, v ;th doubh^ combination of acbromatic leiis(‘s 
(No. (Jo), taking roiiTRAiTs G.‘ incbes by 8^ indies, and ViE\\s 
10 inclu'.s by 8 inches, £lo, \,s. (jcL 

1/ ike jn’cceduHj Camews are fitlcli vnlh (UyaWe aetiun front, silrrr nintfu's 
to collodmi frames-, cCt., the jirke 'tr’dl be £1, I 5 . extra. 

Larger sizes 'made to order. 

It is suggested to parties ])rocceding to, or residing in, India and other 
hot countries, to haA’e their Cameras elam|x*d with briss. "llu^y are th(‘n 
eminently adapted to withstand the injurious effect of high temperatures, 
and form, be.sides, veiy handsome instruments. TIkj extra expense is as 
follows; — No. 24, £1, ds. \ No. 27, £i, lOi?.; No. 30, £2, 10^. 


PHOTOGRAPHIC. CAMERAS OF CHEAPER COHSTRUCTIOH. 

33. CAMERi^ similar to figndtej a, #0 constructed as to be capable of 
being employed for the daguen'eotyj>e, caIoty])e,*dr collodion pro- 
ce^sses. With sliding body ta adapt it to l(aise.s of different foci ; 
focusing-glass m frame; one fkiine for the jjrcpared calotype 



8 


CHEAP PHOTOGKAPHIC CAMEPAS. 




paper, and three fivames for holding the glass plates for use in the 
cjollodion process, and for the silvered plates in the daguerreotype 
process, fitted with dou])le combination of achromatic lenses 
(No. G3), in bifiss mouitt, with rack and ])inion adjustnient, taking 
Portraits up to the size of 3 j inches by 4} inches, i'3, 3,s*. 

34. Camera fitted with single /achromatic lens, 2] iiiches diaineten 
mounted in brass, with rack and j)inion adjustment (No. o9), for 
Views uj) to 7 inches by (> inches, £4. o 

3o. The same Camera, with double combination of achromatic lenses 
(No. G4), for Portraits up to G<] inches to 4;,^ inches, .£/), lo-s*. 

30. (Camera fitted with single achromatic lens 3 inches in diameter, in 
brass mount, with rack and pinion adjustment (No. 0 1 ), for V lews 
10 inches by 8 inches, .£7, Is. 

37. The same Camera, witli d mble combination of achromatic lenses 

(No. G5), for Portraits u]) to G?] inches by 8?, inches, .£12, 12s. 

38. Improved Camera for the Collodion Process, as described in 

Hunt’s Manual of rUotography, j). 270, Fig. G7 to 71. — French- 
jiolished mahogany Camera, 2<] inch achromatic lens, mlapted for 
taking V iews, all the necessary apparatus and chemicals, with a 
a strong leather case and stra]), .£1G, 1()6*. 

3!'. Stand suitable for the above Camei-a, .£1. 

STEREOSCOPE CAMERAS. 

10. Sliding Camera, focmsing-glass, Grifiin’s improved stereoscope slide, 
and set of fi’amcs for collodion or daguerreotype stereoscojx's ; 
S})encer’s sliding fi-ont, requii’iiig one lens only, thus insuring 
perfect uniformity size, and fitted with dnid^le combinatic)n ot‘ 
achromatic lenses, in brass luaunt, with rack and j)iiiion adjust- 
ment, taking Portraits up to the size of 3| inches by 4 j inches, 
£5, iis. 

41. A SIMILAR Camera, but of larger size, taking Portraits up t{> 
inches by 4| inches, £7, 17s. 6d. 

Stereoscope Ca/rneras made to any pattern or size. Mr. Spencer^ s slidiny 
front can he adapted to any of the precedmj forms of Flu)tographic Cameras. 

42. Camera for Miniatures or Brooches, polished mahogany, with 

double acliromatic lenses, mounted in brass, and brass slide, for 
taking two pictures on the same plate, £3, Ss. 

43. Microscope Camera, or Combination "of Camera with. Achromatk' 

Microscope, for Copying Views of Micijpscopic Objects, consisting 
of a sliding camera of French-polished mahogany, fQCUsing-glass, 
collodion* slide, with set of frames, fitted with achromatic lenses, 
in brass mount, with fine avljustinent, stage for objects,# parallel 
mirror, &c., £8, 8s. 
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POETABIE FOLDING CAMEEAS. 



'Hiis form of (’ainera is ivdmira^ily adapteil for Tourists, as it is cxtronioly linht, luui 
‘acK'R 11}) into a very Hiiiall coiunasH. It couHistK of u iiialiofjaiiy l*'»x, the Hides of wliieii 
ire luuged to fold inwunls ; two double i>a|)er*fraiues, to hold four })ifCC‘H «if seuHjtive 
•iijter ; a ground focusiug j;lass ; a slufting front, t«* regulaU* the })ro|»ortion of foreground 
ind sky ; and is fitted )‘ither with a single aehroinatie Ilmih for taking views, eopying 
itatnary. or with i double eouihinatioii of aidiroinatic lenses for |)ortraits. In flu: 
after (,ase, the Camera is jtrovi. led with a third liark slide, vsitli frames for CnHodiou or 
! tiLTuerre dyjx , and a sceoml oi>ening to adajtt it to the short focus i>f the jiortrait 
The w}k* 1 c is packed in a neat case. 


-il. r()LI)IN(i CAMEB \ wiili oia* ojM'nins]; tor Vinvvs only, tilled witli 
single jicliruiiiutic u^us (No. (iO), in brass iiiomil, with rnok and 
])iiiiuu adjtisiniciit, taking ViKWs S inclios by d iiielns, l‘d, Ids. th/. 
Id. A (U.MtH.V ol’samr size*, with donbb* action front. I'i, dw. 

Id. A Uamkua uf sjuiu* size, xvitiT r.NtiM •}K.-iiitig for Pohtuaits, foiOi'^iiit; 
gliiss, two (luubb* jKipor slnlos, slido and d fniiiics, with silver 
iiei*s, for tilt* tolludiou }>rocuss; douhh; sK’tion fiont, nionnltd wiib 
double comiimatioii of aclirumatio It.nsos (No. tH), taking Eou- 
TRAITS up to 4 1 iuclies by (i.J inches, and Vikws 6 inches by b 
inches, aU of very superior construction, .£lb, lOi*. , 

47. Folding Camera, similar in form to No. 44, with single achromatic 

lens (No. 61), producing Views 10 inches by 8 inches, .£9, \)s. 

48. A Camera of same size, with double action front, £9, 19**. ijd. 

49. A Camera of sam^ size, tvith extra opening for Portraits, focusing- 

glass, two double pgiper slides, coUodion slide and 3 frames, with 
silver corncij^*, double action front, mounted with double combina- 
tion of achromatic lenses, taJdng Portraits inches by 8^ inches, 
and Views 10 inches by 8 iifches, all of very superior construction, 
£18. 


Other sizes made to order. 
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FOLDING AND SLIDING CAMERAS. 


r>{). IMPEOVED SLIDING AND FOLDING CAMEEA, with 
focusing-glass, two donUe ]>a]K‘r frames, and shifting front, for 
Views U indies by 7 inclics, L7, 75. i 

«. 

With double action front .... * IO 5 . extm. 

With extra opening foi* J^gktjiaits . . \5s. extra. 

' Collodion slide for ditto 2 O 5 . extra. 

oL Single AciiiioMATrc IjEns fou Views, for tin.' above camera, 2}^ inches 
diameter (No. 74), mounted in brass, with rack and pinion adjust- 
ment, £3, 

52. Double Combination of Aciihomatk; Lenses for ditto, mounted in 

brass, with rack and pinion adjustment, producing Poiitkaits 
6^ inches by 4 'j^ inches, (No. (>4), £3, IU 5 . 

53. Camera Similar to No. 50, but adapted for Views 10 inches by 

8 inches, X8, Ss. 

With doubles action front, . . . . IO 5 . extra. 

With extra opening for Portraits, . 155. „ 

Collodion slide for ditto, 205. „ 

54. Single Aciiromatk^ Lens foi* Views, for the above Camera, No. 75, 

mounted in bras.s, with rack and jiinion adjustment, £4, 45. 

55. Double Combination of iX^iromatic Lenses, No. (>5, mounted in 

brass, producing Portraits H.* inches by Si inches, £8, 85. 

5(i. Judge’s Portable Flexible Camera, — This Camera combinc.s, to an 
- emiiK'nt (h'giu'c, lightn(‘s.s | lortal Jlity, and facili ty and range <4“ focal 
adjustment, with great (‘llici<mey and .strengtli. 

It has one o]i(‘niug only, and is ad;q)ted for Lenses of from 
3^ inches to 18 inche.s focu.s. It is fitted with double action trout, 
foousing-glass, and two double jiaper franu's for A^iews, 10 inches 
by 8 inches. When folded up, with the focusing-glass secured 
inside, it measures 11 inches by 12 indies, and 5^ inches thick, 
and weighs about 8 Kis. Price, without lens, £(>, (>5. 

57. Th(^ Lens for the above aimera, suitable to gh t' A'iews 10 inches by 

8 inches, is No. G1 or No. 75 ; but any other lens of shorter 
focus can he used with this camera, 011 account of the ea.se w'ith 
which the focus Ctan be adjusted. 

58. Collodion Slide for the above camera, with fmmes up to the size 

of fii inches by 8| inches, £1.^ 

If fitted with Spencer's ^Stereoi!co])€ fd’alitnj front and Griffin'.s 
f>fereosc,ope dark frame {vide N\). 40), for Collodion or DagueiTeo- 
tvpe pictui’es, the price will be £1, os. extra. 
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LENSES WITHOUT CAMERAS. 

sixia.E ACiinoMATu; lknsi-x 

Tlio.^r li'n.MX fiH' well mlaptorl fortli^ ])]atc or pajicr ]>rotTss, wluar tini(‘ 
i'< no ol»ji'(‘t (as in takiiii' vii'ws, iiiaiiiiuaio ol»jtrts. ])ictiii\'.N etc.); hut foi- 
taking jiorir.iits, wluai a, luorr lujiicl action is ivipiircd, the doulilc coni- 
hinatiou of Aclii-oinatic locusts must Ik* (unjiloytHl. 

o!h Single Achroinutio Ltais, 2j index in diameter, 

]0-indi focus, mounted in lu i x Avit]i rack 
and jiinion adjustnuMit. I’ricc i‘1, lo.v. 

<10. Single Achromatic l5cns, '* inches in diametiT, 

14- inch focus, mounted in lu*ass, ^ith rack 
and iiinion ailjustnuait. Price •fl.k o.v. 

Oil. Sint.de Achvoniatic Iauis, inclux in dianu'ti'r, 

15- iiicli focus, mounted in Inass. w itli i*a,ck 
and jiinion adjustment. IViei* I’d, Ids. <»//. 

02. Achromatic Lens, I inches in diameter, 2Linch focus, inomited 

in l»rass, with rack and jiinion adjustJnenl. Price 0(>, (l.s. 

1kU-P>I;K tJOMBTNATlON OP AidHlOMATlO l.PNSKS. 

I'll! Douhh' Ijcn'.esare adajited for taking j)oi'trait.s, tiont‘<‘^. tt<’eups,ttc., as 
tiny jylmii a gnat (juantity of liglit, and <*onse(picnt]y jiroducc a jiicturc 
in i'Xrt tifue tlian a •‘single lens. 

♦id. A Dtmhlc Coinhinati u of A chromatics 1-7 inches in diaimdei*. 

having a eomhim*d foens of ahout 1 index, mount <‘d in brass, with 
rack and jiinion adjustment, 
jiroducing a PiCTruK 4 J*iu. 
iy indu's. Price .£2. 

<j 1. A Ocjuhle Combination of 
Achromatic L<*nscs, 2‘4 iu. 
ill diametej-, having a eom- 
biiii'd focus of ahout 7 inde*.s, 
ne muted in bra>x. with rack 
and jiinion adjustment, j»ro- 
ducing a Pjcti'Ui: <i‘, iiemes 
1)V 4;^ bidex. Price £'), 
do. A I)onbh‘ Coiiiliination of 

Adn-omatic Lenses,* d-2 indie.s in diametcT, having a combined 
focus of abi^it 1<J indn*.s, mounted in bras.s, with rack and pinifin 

adjustment, proifucing a Pictlkk iiicbe.s by b,] incites, .£^<, 8#. 

• # 

d(). A DiaPHUA'.m of st'iji.s fitttul eitluT of the above set^ ,»f lamses, Id.*,-. 
The me of this Dlnjthnojni is ficen tit the erj/hmtonj note at jmje 2. 




'12 ' PnOTOGRAPniC LENSES. 

ACHROMATIC LENSES OE SUPERIOR QUALITY. 

The sets of apparatus described in the preceding pages commonly contain the- lenses 
from ITo. 59 to No. 05, which are of 'jood average <piality, as is shown by tlie specimen 
which accojn})anic8 each of tlicm. But jiersons who desire it may have lenses of superior 
quality, possesBing tlie jiower to cover a greater surface more uniformly, to act more 
rapidly, to produce greater definition in al\ parts of the picture, and to have the visual 
and chemical foci coincident. The iirices of such lenses are as follow, all mounted in 
brass, with raek and iduion adjustnimit : — 


Double Lenses for Portraits. 


Diameter of Lens. Size of Plate for which they serve. Price. 

£ s. d. 


07. 

1?. inch 2? inches by 3^ inches 

1 

11 

G 

OS. 

^ - 3;1 - . 

4} _ . . 

2 

12 

G 

GO. 

2' — 4? — 

Oi — . . 

r> 

5 

0 

70. 

21 _ (1! - 

- . . 

. 12 

0 

0 

71. 

3-1 — 8 — 

10' — , . 

20 

0 

0 

72. 

4) -10 _ 

12 — . . 

. 31 

10 

0 


Single Lenses for Views. 







£ 

s. 

d. 

73. 

2 inches diameter, 

1 2 inches focus 

2 

0 

0 

73rt 

9 1 . 

14 — 

. 2 

10 

0 

74. 

2 1 

10 — 

. 3 

0 

0 

77). 

3 — 

18 — 

. 4 

4 

0 

70. 

•■*1 

20 — 

. r> 

,5 

0 

77. 

4 — 

24 — 

. 7 

0 

0 


MISCELLANEOUS PHOTOGKAPHIC APPAKATUS, 

Improved Mercury Box (YujnetU, d), of waluiit, with slidiu" legs, iron 
cisteiTi, glass windows for inspecting the develo])ment of the pictitrt\ 
mounted with thermometer for ascertaining the temperature of the 
mercury, 3 sizes : — . * 

7S. With three fmmes for plates, up to 4^ inches by 3| inches, 10^'. Gi/.^ 

7iK With three frames for plates, up to G.J inches-by 4 J inches, lli’. 

80. With three fiumes for plates, up to inches by inches, 21^. 

81. Mercury Bottle, of box-wood, for holding the mercury necessary 

for use with the mercury box, 28. each. .. 

82. Dagiferreotype Spirit Lamp, ivith screw cap, japanned tin, for 

heating the mercury box, 2s. 

83. Thermometer for the Meiuuuiy Box, with Scaleafter Fahrenheit 

to 212®. Three sizes, each'Gi?. ijd. 



PITOTOGRAPHIC APPARATP?5/ 


l.V 

84. lowxE AND Bromine Boxes, in }>airs (Ylgiidfe, r rj, of walnut, cu- 
closing:; (’ach m stout porcelain pm : eacli pan is furnisliod witli an 
air-tight glass cover, 3 sizes : — 

8o. For }>latos up to 4 | inches by 3[ inclfes, £1, 4is*. j)er juir. 

Si). For })lates up to inches by 4'J Indies, £1, pei* ]»iiir. 

87. For plat('S up to 8.^ inches by GJ, •indies, £2, ]>er pair. 

Th^ Iodine and^Brorniue Boxes maij he had^ the tiro comhiml in one, 
at the same prices as the above. 

Double r>ox for Iodine and P>romine, best quality, with a pair of 
glass or ])orc(4ain jians, fitted with air-tight glass cov(‘i*s, with 
mirrors, by wliidi 4hi‘ j)r<*gTe.s.s of th(‘ opTalion can be t‘xannued 
without ('X])osure, and w'itii an arningcunent for changing the plate 
from th(‘ iddiiH* to the bromine, 3 sizes: — 

88. For quart er-.siz(‘ plates, ■\\ indies l>y .‘IJ indies, £2, 7s. (\d. 

Tor half-MZe plates, G.J indies by 4‘j* indies, £3, Gr/. 

tK>. For full-size jtlates, 8j, indies by G.* indies £o, os. 

Sc^u Aiti: PoacKLAiN Pans, with air-tight glass eov(‘r, for either 
liroiiiiiu'oi iodine mixtuns; the boily and glaze firm, and not liable 
to l»i aeU'd on by any jthofogniphh^ eomj>omid, 3 sizes: — 

!>1, For ]>lates u]» to 4] indies )>y 3} inches, with three plati ‘-frames for 
holding the jilates, os. 

32. For ]>lates uji to G.J indies by 4/ inehes, with threi^ plate-fnime.s for 
holding the plate.s, 7s. iul. 

Ibi. For ])lates uj» to 8<J dies by G,^ indies, with three plat (‘-frames for 
holding the ]4at(‘s, IO 5 . G(/. 

I'l. F<aTSlN<;-(j}LAi5s (magnifying h'li.s), in sliding mount, oliviatiiig the 
use of a doth IkkhI, 4.v. i'uL • 

Parallel Mirror, mounted in Imiss, for attadiing to the front (»f 
tlie lens(‘.s, Avhen poi traits, A'i(‘ws, Ac., are r(‘qiiin*d to l>e takmi in 
direct inst(‘ad of re\»*rse positions hy Daguern'otyjie, 2 sizes: — 

Oo. .Miiroi’, 2] indies hy 3 iiiclio', moiuit<‘d in hrass, £2. 

3G. Mmror, 4 indies by 3 inches, niount(jd in bras.s, £3. • 

SUPEP.FINE COLOUPS FOP I^VJNTINO DAOUERHEOTYJd*: 

OR PAPER i\>RTRAlTS. 

• 

07. Box eoiitaining 10 colouis in glass tubes, wdlh a cup of silver, a cu]> 

of gold, and a set of brushes, lOii. Of/. 

08. Cup of Silvef, 

00. Cu^i of (iold. 8J. ^ 

100. Camels Hair Bnishes, 2.s‘. a-dozen, 

101. Do. be:^. Paris, 4s. a-do»‘ii. 

102. 8ahle Da, 4,*f. a-dozeii. * 



u 


\PHOTOGEAPHIC APPARATUS. 


103. Single Colouks, m tubes, Is, each. 

1. Blue, Dark 8. Green, Dark 15. Plum, 

2. , Sky 9. , Light 10. Scarlet, 

3. Brown, Dark 10. Cli'ay, 17. White for Clouds. 

4. , Light 11. Lavender, 18. for Solariza- 

5. Carmine, 12. Lem,on, tion, 

6. Claret, 13. Li])s, 19. Yellow for Clouds, 

7. Flesh-tint, 14. Orange, 20., forDra}>eries. 

104. ArPARATGS FOR Besilverin({ Daguerreotype Plates by Electro- 

plating, consisting of a Sincc’s Battciy, glass decomposition cell 
and connecting wire, with the rerpiisite binding-screws: — for 
silvering platesof any size up to d^'inchesby 3 { inches. Price 12.s'. Gd. 

105. Silver solution, for Electro-plating Daguerreotype ] dates, ]»er oz. 26*. 

Two ounces of thhi solutioh, diluted with 1 8 onuces of water ^ form 
a piui of solution of the proper strcmjth fur elect ro-pla>tlH(j. 

Full instnictions for El(ictro-])lating, d'c., will Oe found in Napier’s 
Mawml of Electfo-Metallurijy^ Price 3s. 6d, 

Plate-Holder, French pattern, for securing the plates finnly and 
conveniently (P5;ncWe, ec), with clamp. 

10(). 2-^ inclu's by 2^ inches . . . Is. 6d. 

107. 2f — 3t . . . . h. 9d. 

108. 3J- 41- — . . . . 2^. Od,' 

109. 5 ^ 4 — . . . . 26*. ()(/. 

110. (;i — 4? . . . • . 26*. ifd, 

111. GA — 8A — . . . . 3.9. Od. 

112. Apparatus for bending the <‘dgei^ of 

Daguerreotype plates, so as to pre- 
vent the .shar]) edges cutting the 
butfers in buffing. Price 7.9. Gd. 

112 . 

113. Hand-ruffs, covered with leather or 

velvet, small size (rif/nettCj '/), per pair, in box, 9^. 

Ditto superior, 14.s*. 

14. Hand-buffs, full size {Vli/ncUe, /), i)cr pair, in box, 

12^. Ditto superio)-, 21 s. 

15. Glass Tripod Developing Stand, 2.s*. ■ 

16. Fixing Stand, with iron foot and levelling scre^fs, 

for supporting the plates while fixing {fij. 1 1 G), 
for plates up to 4-| inches by 3j inches, Gs. 

17. Ditto for jjlates uj) to 8| inclj.es by GA inches, 

7s. Gd. ■ * 
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Appah.vtcs fou drying Daguf.riieotypf Plates, consisting of :i 
11 :it -shaped co])per vessel, tinned inside ; a holder for tlu‘ ])late, 
and a snj)port {fuj. 118), 3 sizes : — 

Fur plates up to 1 J inohes by iifbhes, Is. 

For plates np to inches by t ,^inches, Hi?. . 

For plates up to inclu's bv^G.l ijiclies, <• 

10 ;?. ini. ‘ 

Stkel Pliers for holding the jdates \\ hilst ^ o 

diTiiig off, 2s.- j 

CAMEKA STANDS. IN.ttTAiti.K Folding * 

Tripod Stand, French pattern, witli 
hinged logs, ball* and sr»clvet joint, and 

table foi’ eainera (yn/. 1-2), \ijs. — z 

.Do., larger size, 186*. • ^ 

Stand, iini)roN'i'd form, for out-do(n* ust*, of ^ 
superior make, very light, portable, and 
sti'ong, small size, mahogany, €1, lo.v.^ larg<' size, i.2, 2s. 

FjTja)N(i Stand, with every adjustment, very steady, and well a(hn»ted 
fuj' tin* otu ‘rating- room of the 
pr()feA.siona] or amateur artist, jJ 
liai;chvoo(l, XI, ]<(. ^ Ci^ 

Oak S'iAND, very substantial 
, and well tinished, £2. 2s. 

Head Pest, for keeping the y, - 

Ju'a 1 of tin* sitter st< ly whilst "WdJ 

a portrait is being taken. Tlie 

. rest is inteiidtMl to Im* lix(‘d to /StFriSn 

th(j hack of a eliair { ff(f.^\2l), i ' jl I IpA 

SilAT.LOW PORrELAIN DlSIIE.S, c£ i 0 7 ' l U 

with Hat bott<im, for e<u)- ^ / f \ 

taiuing tlie solutions in the ,/ 

prej)aration of j)a}K-r for the j / A 

Oalotype Process, tin*. {Viy- I • J 

^ • 127 . 123 . 

ft. (K ; H. d. 


128. 

8 inclioshy 

• 

^)\ inches 

1 

tt 1 

131. 

1 1 indues 

hv 9 

inches 

2 

tt 

129. 

,^■3 

‘ 4 

(r'l - 

1 

•J * 

133. 

10 

12 

— 

4 

0 

13U. 

8 — ( 

h 9 — 

1 

G i 

13G. 

11 — 

15 

— 

5 

0 

131. 

10 — 

:}/ — 

1 

tj ! 

137, 

14 — 

19 

— 

15 

0 

132. 

9 • — 

10 — 

2 


138. 

18 — 

24 

— ■ 

24 

0 

133. 

10 -- 

11 — 

o 

0 : 








Deep Porcelain Disiie.s, fwf salting and iodizing j)aiK.*r. 
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?HOTOGRA.PHIC APPAEATUS. 


^LATE Glass Dishes for applying sensitive solutions, washing places, kc. 
Made of plate glass, cemented. 


30. 

For 

plates 3 [ 

inches by 4 [ inches. 

. 4^. 

0^/. 

40.- 

Do. 

do. 4 

— 5' — 

. 5s. 

0^/. 

41. 

Do. 

do. 4f 

~ *61 - 

. . 6s. 

6d. 

42. 

Do. 

do. Gi 

- ^81 - 

. 8s. 

Od. 

43. 

Do. 

do. 10 

— 8 — 

. 10s. 

6d. 

44. 

Do. 

do. 12 

— 10 — 

f . 12^. 

Od. 


luTTA Percha Washing Dishes, at about two-thirds of the above ja-iees. 

DIPPING PATHS, in PLATE GLASS, so cemented togetlier as to 
resist the action of nitrate of silver, “on foot, with ghiss di 2 )j)er. 


8, (t. 

4:5. For plates 3] inches by 4 1 inches ....GO 

46. Do. do. 5 4 — ... . 70 

47. Do. do. 42 — G| — 8 G 

48. Do. do. G« — 8.] — .... 10 G 

DIPPING BATHS in GUTTA PERCHA, with glass dipper. 

d. 

49. For i)lates 4^ inches by 3^ inches .... 4 0 

50. Do. do. 5 — 4 — ... . 5* 0 

51. Do. do. Gi 4f — 6 G 

52. Do. do. 8t — 6A — . . . . 10 0 ■ 


)IPPING BATHS, with supports and dippers, in WHITE GLAZED 
EARTHENWARE. 

.«f. d. 

53. For 2 )latcs 5 inch(;s by 4 inches .... 4 G 

54. * Do. do. Gi — 4:2 — . . . • 5 0 

55. Do. do. 8,} — G.j — 6 0 

)IPPING BATHS of the same material, with movable heads, secured 
by India-rubber and screws, tor travelling, with Dippei-s. 

8. d. 

56. For plates 5 inches by 4 inches .... 7 0 

57. Do. do. Gi — 42 — .... 7 G 

58. Do. do. 8] — 64 — 8 6 

5D. Albumen Beaters, with projecting spikes biside, of white glazed 
earthenware, half-pint size, Is, id. 

50a. Ditto, j)int size, Is. Sd. 

Oamei^* Hair Pencils for snreadimr solutions : — 

GO. li inch wide, H. 6d. each. 

61. 2 inches wide, 2s. each. 

62. Buckle’s Brush for do., 2s. 

63. Ditto, larger, 2s. Od, 



PnOTOGRAPHIC APPARATyfe. 17 

104. Spencer’s Bob, for sprcadinjcf Solutions on Pupor, !,<?. 

^ee Joum<d of live Phototjraphir So. 7. 

lOo. Horn Forceps, for liuudliug sc'usitjvo paj^iu-, U*. 
lOG. Tall Glass Jar, with groined top and t’xhaustiug svringo, tor 
iodizing and salting pajK'r, areording to i^lr. Stewart's method, 21, s. 

Graduated Measures, wamuited accurjite, cylindrical fonii, on foot. 


107. 

1 ounce, D‘. 3(/. 

170. 

10 oiinees. 

2n. <;(/. 

1G8. 

2 ounces, Is. (jd. 

171. 

20 ounces. 

4.s‘. Or/. 

IGO. 

5 ounces, 2.v. i)d. 

172. 

10 ounces, 

7.V. 0^/. 


173. Glass Pipette fou Dosinij Bromine, gindnateil into Septems, cacli 

division measuring M grains of hromine, '.)s. 

174. Balance, and set of wadghts, with hniss pans, in oak 1 m>x, 3y. 

17d. Balance, and set of w(‘ighls, with .stei-l heam of su]>erior make, 
and glass jians in mah(>gany box, Itts. G^/. 

17(). Balance, witli liox-end ]»eani, pillar, aitd set (d’ troy wciglits, from 
8 ounces dowuw'ards, in a i>ortal»le box, to weigh ()uantitii‘s uj) 
to lib., XI, Kis. 

PKESSUKFi FllAMFiS, for ]u*oducing positivi; 

]»ietur(‘s, <*opying Ihdaiiieal SpciMimnis, 

Flowers, ttc. 177): 

177. For j>ietur(‘.s 8,J, inches l»y Gl, imdies, HU. 

]7<^’. ‘For })ictures 12 iijche.s l»y H) inches, lo.v. 

Pressure Frame, so constrc.cted that tin* develop- 
ment of the pioii..e may lie Jiseertaine(l 
vvitliout .shifting the paper. Strong oak 
and stout glass j)Iate.s. 

171). For jiictures (Si, ineluvs by^G.J ine4)es, 1 l.s\ 

1S(I. For pictuivs 12 inches by 10 inelitis, 21. s'. 

bSl. pRE.ssuKE Frame, Improved, for cojwing Negative (yollodion Pic- 
tures on gla.ss ; size for gkuss plates up to I),] inejjes by ) ^ inches, 

182. Ditto fur plates up to S^ inche.^ hy G.J inches, I2.s‘. 

Pressure Frames, Fi-eneh-jiolished mahogany, with folding ha(*ks, and 
all the recent improvements. 

183. For ])ietures 10 inches by 8 iuelies, I'l, bv. 

181. Do. 12 •— “lO — XI, Jv. 

18J. Stf:am Appailvtus for devew)pin(; the Pnf>TocRApnjc ihci’UKi'^ 
by a jet of steam, G.S. 

TIte. einployiamt if ihl*i ajfpanituH previmts flu- hrwniuty <>J fJii}»picture, , 
which somHunph takes place irhcn a dry knU is t nipkiycd. 

18G. Massive Brass Spirit-Lamp, with extra larg** wdek, sup|M)rted on a 
.solid bras# frame w'ith tliAjc feet, ami a handle: suitable for boil- 
ing and evaj)f)rating large quahtities of li<(iiur, IJ.y. 
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PfIOTOGRAPHIC APPARATUS. 


187. Another Spirit Lamp, better fimshcd, with extra tops for 

I)ortiiig basins, retorts, cmeibles, &c., Ilis. 

1 88. Another, larger and stronger, 30s. 

1 89. Oil Lamp, with yellow glass \ilmde, for viewing the development of the 

Daguerreotype Picture, prepaJ*irig paper for the Calotyp'e, (fee., 3s. Gd. 

190. Gas Lamp, with Argand and blow])ipe burners, brass chimney, and 

wire-gauze to]), to be used (‘ither for pre])anng solutions, (fee., or 
for lighting u]) tlie oj>cratmg room, 18s. » 

• Berlin Porcelain Basins, for prepai*ing Whey, Rice w'ater, Protoniti’ate 


1 

Price. 

of ] ron, etc. 
Diajueter. 


('oiitents. 

191. 

0.9. 

Gd. 

2'} inches, 


2 ounces. 

192. 

1.9. 

Gd. 



. 4 — 

193. 

1.9. 

id. 

4 \ — 


8 -- 

194. 

2s. 

Gd. 

- . 


1 ])int. 

2 pints. 

195. 

: 3.9. 

Gd. 

• 8.1 

. 

19G. 

5.9. 

Gd. 

1 

0 

, 

. 4 — 


Larfjer Kzea may he had v}) to 1 8 pints. 


AITABAT1T8 FOR FILTRATION 

197. Glass Fi nnkl, 2 incli(‘.s diameter, 3(/. 

198. OiHCi’LAK Filters for do., cut ready for use, perfectly pure paper, 

jw 100, 7(/. 

199. Glass Fu.nnel, 3 inches diameter, \d. 

200. CiHCULAR Filters for do., per 100, l.s. 

201. Glass Funnel, 4 inches diameter, Gd. 

202. Circular Filters fordo., ])er 100, Is. id. 

203. DrsTiLLiN(J Apparatus for ])r(‘parin,5 ])ure wat(T; Tin-plate Still 

(tf oin* gallon capacity, Avitli a worm-tub, eoin|)lete, iOs. 

204. Tin Plate Still, of two gallons size, with iron furnace for charcoal, 

condenser and stool, comjilete, £ 0 , d*-. 

20d. Do., with a cojjper still, .£G, IGan Gd. 

20G. StonewTii’c Water Bottle, wdtli stojic^ock, 1 -gallon size, for holding 
distilled waiter, 4,s’. Gd., Do. 2-gallons, Gs. 

207. Spencer’s Portahle Tent, for taking collodion and other pictures 
in the open air. The a])paratus consists of a hood of cloth, large 
enough to cover the whole of the ordinary tripod camera stand 
(which forms the framework), leaving one side loose to enable the 
o])erator to enter, tlie two other sides being fixed to the ground 
by iron pins passing through a band at tlie J)ottW. 

It is fimnished with a wiudo\^ of yellow^ cloth, is perfectly free 
from oscillation even in a tolerably liigh wind, folds up in a veiy 
small compass (10x11x3 inches), and weighs onlj^3^ lbs. Price 256\ 
It a\n be made, if desired, lof a waterproof material. 
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PHOTOGRAPniC APPAPAXys. 

STEREOSCOPES AND STEREOSCOPIC PICTURES. 

iOS. Eeflectint, Stereoscope, for Vk‘ws, wit li ]>:iir of iriaj^niims, and 

coloured glasses, lo,s-, 

209. Ditto, more elegiint, for tlie Drawnig-Poom, witli a riioto<^o*apliic 

Picture, and set ot 12 diagr^yns and colmiroil gla.^sos. .11, \s, 

210. pEFKACTiNti Steueoscope, japaiiiKMl tin, '2s. 


211. 

Do. 

do. 

sujH'rior. as. 

212. 

Do. 

do. 

mahogany, 7s. 

212 a. 

Do. 

do. 

maliogany, Htv. 

21.3. 

Do. 

do. 

mahogany. \crv 


214. Dagnerreotype Piet iin‘> for ditto, on NilNer, a great \ariety, .'tv, li/A 
ea(;li. 

21o. Ctilotype A'^i<‘\vs for ditto, on papci*, 2.v. (uL 

210. Allumi(‘n i Net ores on glass, .k-. (>'/. 

217. Silver Plates for l)aguerre«)type Stereosmpii' Piettir«’s, 12.v. per <lo/. 

218. rass(‘-i\artonts tor ditn», 07. t'uch. 

219. (Jard-koards f(»r mounting Stereoscopes, \\it1i gold korders, ]M'r shet't 

oflO, Ls. ;w. 

SlLVElt J'LATMS Foil OAtirKKIiKt )TV IMX .4 a siii)eri(>r 
mamifactnre : — 

220 f. Siz(', 2’, inelies ]»y 2 inelies, .>.v. per do/eii, 

220. Size, 2* inelies l>y 2; inelies, o.v. Of/, pci’ ilo/en. 

221. Size, 2 , inclic> Fy dj nehes, <Sv. jicr do/cn. 

222. Size, d J inelie.'^ Oy I [ inehes, I l.v. per do/.iai. 

22d. .Size, d Indies l.iy 1 indies, llJ.v. per dozen. 

221. Si'/e, 4 indies liy 0 inelu*s, il, d.v. jn’i' dozen. 

22d. Size, 8,1 i?idi(‘S liy tj,l inefjes, X2, ov. per d<>zcn. 

phfJf's S‘nn»'ft/iH‘S H(> flint n hni' i' e/ sth'rr, that 

err.n icith the iijrnfisf f-a/v the rofijirr v'iH shun' ifsr/i fn'frr fhf 
has heeit, to nhfani ta'i) oi' thf'n' jiirfmis. 7 //♦' jifahn tt/iovf* 

enanieratf’jl am of a> saperior disn ipfuDi, nndannii'j e/<e oj 
stiver, OH thirty a/ cojiju r. 

AVAi.xrT Boxes, fitted with grooves for holding 12 silver or gluAs 
plates (VitjhHie,/;. , 


220. For plates 21 iudiesj»y 2; indi<-s, ] h . 8</. <adi. 


227. — 

•) 1 • 

2 

1 H. Kll. - - 

228. — 

2t 

•r, - 

St. li'l. - 

229. 

ii] - 

4 ' — 

Of/. - 

2.30. — 

d — 

4 — 

;w. 1 •'/ - 

2,31. — 

iih - 

4J. - 

a... »if/. — 

232. — 

0’ . — 

8<] — • 

4.». Ot/ — 
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PKOTOGKAPIIIC APPARATUS. 


GLASS PLATES, with ground edges, for the Collodion process. 

per (ioz. ^ per doz. 

233. 2-^ inches hy 2 indies, 1,9. 238. G inches hy 5 inches, 4s. Oc/. 

234. — 3{ — te. 239. — 4| — 5s. 

235. 4 3 — 2s. 240. G.^ — 8i — 8.9. 

23G. 4J- — 3\ — 2.9. G^/. '241. JO — 8 — 12.s'. 

237. 5 — 4 — 3.9. 6(1. Lan/er sizes cut to order. 

GLASS PLATES, with ground edges for Steueoscope Pictures. 

242. 4] inches l)y 9 indies, per doz(;n, G.9. 

243. 5 — 9.1 — — 7.9. 6d. 

244. Gi — ILi — — lls. 

245. 7.] — 3^ — . — 49. 

PASSE-PA IITOUTS, or Card-board Frames and 
Glasses, for Jiolding Daguerreotype or Collodion pic- 
tures {Jig. 24 G). 

I. Jildcd'j Broken, or Torlolse-shcU Oroimds, with Gold 
Orrtamnis. 

Dome, Oral tO Cunhion 

24G. For ]>lates 2^ indies liy 2 inches, per doz., 4.9. 6d. ... 4.9. 0^/. 

247. For plates 2 i indi(‘s by 2J inches, — 49. 6d. ... 4s. Od. 

248. For jilates 3 ( indies by 2 J indies, — 5s. Od. ... 48. 6d, 

249. For ])lates 4 j indies by 37! indies, — 7)9. Gri. ... 58.3d. 

250. For ])lates 7) indies by 4 inches, — lO^. Or/. i)s. Od. 

251. For pliites G,‘ indies by 4^^ inches, — 12.9. Od. ... II.9. Od. 

252. For plates 8] indies by Gl inches, — 219. Od. ... 209. Oc?. 

II. lyifh white (/rounds und gold orrmneniSy at an increase of about 
one-half on the above prices. 

III. A great varhiy oj' ornanwital Basse-PartoutSy with gold grounds 
ami various styles of ornameut. 

EMBOSSED FEAMES for PASSE -PAETODTS. 

Adapted for Passe-Partouts that contain Plates of the following 
diinensions : — a. d. s. d. 

27)3. 21, inches by 2^ inches.. 0 9 25G. 4 inches by 5 inches...! G 

27)4. 2f — 31 — ...0 10 257. 4^ ^ G]- — ...1 9 

255. 3]- — 4J — ...1 0 

OEMOLIT FEAMES, Louis XIV. style, with gilt mats and glasses. 


258. 

For plates 2,^ 

inches by 2 inches, 

l9. 

Gg/. 

259. 

- H 

- 3j - 

28. 

6d. 

2G0. 

- 

— • 4^ 

39. 

6/L 

2G1. 

— 5 

— 4 — 

5s. 

Od. 




PITOTOOEAPITIC APPATliVTl/S. 
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MOEOCCO LEATHER CASE, HihmI vith silk vi'hvt. iittoa 
oval, dome, or ciislii()u-slia]>tMl gilt mat, and glass. Liaulni - luado, 
superior quality : — 


2G2. 

2 G:i. 

m. 

260. 

2(;(;. 

2f;7. 

208. 


For plates 2^^ inches by 
For plates 2J, — 

For plates 2^^’ — 

Foi* ]>lat(js ‘)| — 

F or plates T) — 

For j dates 0.5 
For plates 8.5 


inchqs. 


•>l 

41 - 




hU. 

I0.V. 

24.V. 

o(k 

(iO.v. 

0O.S*, 

1:10, s*. 


jH'r dozen. 



PLATE BOXES, deni wood, divided tbr 50 ]4ab-. 

209. -For plates 4] iuelujs hy .‘I* inches, Tv, Or/. 

270. For pljites 0,] — 4 / — • 4,v. Or/. 

271. For plates 8.] • — 0.] — O.v. Or/. 

SHOW FRA^IKS for i.nircssioiiiil jirl.isis. Elri,';iiil I'lviirli I’litleius. 

272. Rosewood, large siz(‘, 4 apertures, do.v, 

27.‘1. Rosewood, niiddlr‘ sizt*, 4 ap«‘rtun*s 2Tv. 

271. Passe-l’artoutM, Jjrostypr*, 4 ;ljM‘rtui’es, 2l.v. 

275. I\isst‘ I'artraiLs, jrrostype, 9 jijM‘rtur<'S, 27.v. 

270. •Passe-Partouts, grdd ground, 0 apertures, 27s. 

277. Gilt (hTimui ^Mats, 1 0 apeilures, lO**. 


PilOTOGRAPinC J‘APERS:~- 

278 . Turxkh's Pliotogrnpl k* l*aper, ibr Ar'^r/Orr' ./5f‘0//v,v, size, lo by 

9 inches, ‘L. per rpiin^ 

279 . ( Anson s I’liotograjiliic PajK^r, for AcyoO/'c J^irfufi's, size, 17 b\ 

22 inehe.s, 2.s, }»■!’ (|uin‘. 

280 . C vxsOn’s Pliotogra[»liie lVq»or, for /’/c/r/rr.v, .l.v. per^juire. 

281. White AYoVE Fii/iEiaNo IApek, pnpared with tin* groatr‘>l eare, 

yreifectly free from smalt, chlorim*, linu*. iron, ami otle r enminrai 
imimrities, filters rapi<lly, ;Uid is highly airsorheiit, lx. -ki per quire. 

IODIZED PAPER FOR CALOTVi^C 

282. 7 ill. hy 0 in., Ox. ihu* doz. I 281. 10 in. by 8 in., 8x. pei rloz. 

7 <) r).<f. — I 28.7. 15 — 12 — lth‘. — 

280 . Waxed Paper, 1 7 •ineh<*s by J 1 inches, .V ini. jmt do/aai. 

287 . WAxed Paper, same size, bxlizr-rl, lO.v. Or/. p<*r<h)zen, 

288. Do. do., 'Sensitive, Pearly for nsr: in the ( amera (to kerfp 
14 da}>), 10 inelu;.j hy 8 inclujs, jku- rlozen. 

(/f/if'r yizes to order. 

289 . AlbumenizA P/pek, for ]rrinting from glass or iiiq>or negatives, 

11 inches hy 9 inches, 2x./a/. ]w;r dr»zen. 

290. SoLi TifiN FOR Iodizing Papfai, Is, tkl jur oz. 

291 . Solution sou Iodiking Waxed Paper, 5 ». jkt ])mt. 

292 . Solution for*Rendering Waxed Paper Sensitive, 6 d. per oz. 



PURE PHOTOGRAPHIC CHEMICALS. 


Avoirdupois Weiyht. 

The prices in the followhuf List are svhject to continual variation, hat 
at all times iJve loiocst marhet prices viill be charfjed. 

Acid, Acetic, crystallisalde, 8^/. per oz. 

„ Arsenic, 1.*?. jkr* oz. 

„ Arsen ions, ])er oz. 

,, Formic, solntiou, (dd. 1 )ct oz. 

„ Gallic, ])er oz. 

„ „ ne^-irly jairo, 2s. per oz. 

„ ryrogalli(s 1 ih. i)er oz., or GO grains, in bottle, 2s. i\d. 

„ Hydi*(jcliloric, 9^/. 11). 

„ Nitric, Is. (jd. ])or lb., 2d. per oz. 

„ Succinic, 4.s\ jx^r oz. 

„ Sulphuric, Ir. ijd. per lb., 2d. per oz. 

„ Tannic, l.s. G(/. })er oz. 

„ Tartaric, 4J. ])er oz. 
yEther, Sul])ljuric, pure, sp. gr. -ToO, CtZ. pci* oz. 

„ Sulphin’ic, pure, anhydrous, sp. gr. *730, Sd. per oz. 
Alcohol, Absolute, 10,s*. per lb. 

„ GO'" over-proot, 46*. per imperial pint. 

' Aimiiouia, Li(|uid, l.s*. 2hI. ]kt 111'. 

„ Hydrosuljdiate, or. }»erlb. 

Ammonium, Jlromide, 86*. per oz. 

,, Cliloride, 2d. per oz. 

„ Fluoride, 46\ ])er oz. 

„ Iodide, bs. per oz. 

Arsenic, Iodid(\ 8.s*. ]K‘r oz. 

Barium, Chloride, 2d. pel- oz. 

„ Iodide, Is. iKu- oz. 

Barytes, Caustic, Ir, per oz. 

Barytes, Nitrat(‘, nearly jmi-e, 2s. }>er lb. 

„ Nitrate, j)uix‘, As. ])er lb. 

Bromine, os. per oz. 

„ lb. ill sto]>}»cred bottle, soldered in tin cases for ex- 
IKirt, £1. 

„ Chloride, 4 r. per oz. 

„ Iodide, 4 r. per oz. , 



PUEE viKnocrUwmc chemicals. 


Bromine Wat or, 4(A por oz. 

Cadmium, Bromide, 8.s*. j)er oz. 

j, Todid(‘, <Sx. jwT oz. 

Calcium, Broraido, 7.s*. per oz. 

Charcoal, fme, ])re]»aro(l tor hulling, 1,?. ]»(‘r hottlc. 

Charcoal, animal, (ui, per <tz. 

Chloroform and AiuIut Vann’sh, l.s’. p(T oz. 

(y\)11T)dion, l>r(»inize<l, 9(L por oz. 

„ Pulizi'd, Ai'chcrs, '2 ov.. in hot tie, 

,, t h itlin'.s, 1)^/. per n/. 

, I’honias's, lx. <•</. per uz. 

„ hv otlua* ma.k<‘rs to order. 

(upper, Sid]»liat(‘. ervsL, L^/. per oz. 

(Jotton \v(»oI, fn'cd from Cfea.so, and linely canhMl, .V, per oz., 
])('!■ 11 ). 

Cold, fddorido, eryst., As*. j)er In grains in hotth‘. 

,, „ and Sudiuni, 2s. (!r/. pei’ lo grains in hotti<*. 

„ „ S<»lutiun fnr darkening in'galives. h^/. per oz. 

Salt «!i'~-(Sel (!’( h ). l.s-. pei‘ h> grains in hut, tie. 
iodine, I'e-suhlinied, 2s. pc-r oz. 

., Tine! lire, l.v. per oz. 

loditle. Bromide, hs'. ])er oz. 

Chlol ide, hv. h(/. per oZ. 

Iron, Ammonia-^ itrate, \hl. per o/. 

„ Bromide, Is. per oz. 

,, Jodi(h‘, 2s. \\(L per oz. 

,, rer.sul])hate, Wd. per <*/. 

., J’roto.siilpliate, j.s. jM-r Ih. 

„ ,, pre]»are<l hy alcohol, 710 I sni)je{*t lo oxida- 

tion, l.v. <h/. per Ih. 
la:ad, Acetati', 2(1. per o\. 

„ Nitrate, Ad. per oz. 

Idme, Acetate, 

,. Bromide, 2s. ])ei’ oz. 

Mercury, -l.v. per Ih. 

,, Bichloride, fh/. per oz. 

Naphtha for hurning in tlie lamp, 28. i»or pint. 

Oil of La vend) T, Is. (id. jkt oz. 

Potash, Pdi’arhojiate, At/. jM-r oz. 

„ ^airhoiuito. Hd. ju-r oz. 

,, 0 „ nearly jaire, 2d. |K;r oz. 

,, Nitrate, 28. per*lh. 

* Griffiifr! aiul Tlioaiai-'K l*y phetograpljern iu the country, 

or for ex]>ortati<jn, (fan be iavl with the iodizing Holutioii hej*arate. It will then keep for 
any length of time. ^ 
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PUEE PHOTOGEAPHIC CHEMICALS. 


Potassium, Bromide, 2^. M. per oz. 

„ Chloride, ?hI. per oz. 

,, (Cyanide, Grl per oz. 

„ Iodid(^, 2s, hd. ))er oz. 

„ FtTroeyauide, 3^/. ])er oz. 

„ Fluoride, Ly. ]>ef oz. 

Botten-Stoue, finely ])re2Kired, dd. i)er oz. 

Roug(;, finely ])repji7'ed, 1.9. j)er oz. 

Silvei* Solution, for Electro-plating the worn-out Daguon’isotyj^e 
nates, 2s. ])cr oz. 

Silver, in sheet or wire, pure. Os., per oz. 

„ Acetate, lOs. per oz. 

„ Aininonia-Nitrate, solution, Is. j>er oz. 

„ (chloride, 10s. i^d. per oz. 

„ Iodide, 10.9, per oz. 

„ Niti’ati^, in crystals, 5s. per oz. 

„ ()xid(.‘, 0.9. ])er oz. 

Soda, Hyposulj)hitc, Is. id, j)cr Ih., 2d. per oz. 

„ Acetate, 2.9. per Ih. 

„ Bicarl)ona.t(^, 2d. jku* oz. 

„ Carhonate, crystallised, 2d, per oz. 

Sodium, Broniid(\ 2.9. M. per oz. 

„ Chloride*, Wd. per oz. 

„ Fluoride, Is. ]>er oz. 

Sugai’, grape*, 4s. 2 )er Ih. 

„ of milk, 4s. lb. 

Syioip of lodidi* of Iron, 3s. per lb., 3</. per oz. 

Test-])ap(*i\s, lit*d and Blue Litinu.s, \}^d, per book. 

Trijioli, finely jurpared. GJ. ])er oz. 

White Wax, '2d. j)er oz. 

Zinc, Nitrate, Is. i)er oz. 

STOPPERED BOTTLES, for chemical solutions, best wliite Ger- 
man ghiss, round shoulders : — 



Narrow ^^onth. 

Wuh Mouth. 

1 ounce, per dozen, 

3s. 

5s. 

^ 

4s. 

Gs. 

4 — 

5s. 

8s. 

8 — 

7s. 

10s. 

IG — 

, 10s. 

12s. 

18 — 

. 12s. 

IGs. 


Ambek Varnish, for protecting Negative Pictures on glass, Is. per oz. 
Judge’s Jet Varnish, for backing up Pedtive Pictures on glas.s, 
Is. per bottle. 



JOHN JOSEPH GRIFFIN, 

CHEMICAL AND PHILOSOPHICAL INSTRUMENT MAKER, 

10, FiNsnujijY sQrAin:, 

M AN TFAl'TOllY, 111* Il> 0 lU'NlllLL IMUV. 

Fh'OM rill, IlAKFll STEKKT, LONDON. 


AI K, ( J 111 FFI N lu‘^s io aiiiioumv llwit lir supplii's all t ln‘ A fM*A II ATI'S 
and I’ll KI‘A 11 ATI< rrtjifirtHl in l!n‘ Study nf ( 'I I FM ISTK V and 
EX FFIIJAI I'LN’TA L SCIENCE. In Ids ustaidisliun uts at tlir al)()vr 
addr'css(‘s tlic A|i{iai-atus may Ik* scm*. and iiitnf’mat iou (tlt(aiia‘(| mi ariv 
i'(‘latiui^ to tlu' study or |>ra<*ti(*<' of (lu-sc sciriMM's. FarliiS at a 
dislauiM' irmu Loiuloii ar»' i-osj»(M‘tt‘ully ifldiTcd to lli^ I l.H ’S'l’ll Ad’EI > 
1 )ES(.dl I FTI V 1'] C.\TAL<H;1’E (*i t 'laaidral and l'!iilt»H>|ild»*al Appa- 
ratus. iMio pai^os S\o, with l-OO li^j^uro-', priia* •>)•, po:,t IVit tn any part 
of (Jrt‘al ili'itain, '2s. 0//. 

tdlEMJCAI. LAEollAToillES IN l‘( HITA ELK t ’A El NETS : ron- 
taliiiiio Aj>jjaratus and Errparation^ ha* a rour^r n)’ Ehinmitarv 
E\f)fr!ni'‘ntN arran‘,n‘<l h\ ddifv d. Cntf'i iN, F.C.S. 

N->. ti. Coiitainini^ a Latiip Funiarr and smin' of thr most o^smtial 
I iu;triimt‘nts, m a dual Lox, Ets. ‘h/. 

,N''. 1. A rrAH.Mi's .\Ni) Tests, in a mali''ir!5!i\ ho\. LL. 

No. 2. hitto, in a nialioj^iiiy l»(.x, with Inrh, his. <!»/. 

N*>. h. In a iloal bo\, with lorh, d’his .“'Ot contain-; a lamp t'nrnacc, 
witli ajijtaiMlu.-' and piTparatio]i.> jOr ipiajilivc an.i!', d>, IlN. 

N". -1. Jn a nialiotfaio' h<(\, w itii I'n k. 'I hi- i--: a \< r\ rMinprchcnsitc 
set of apparatus aiid t»*'t. , adaptcil for an (*\lcJl^i\c cour.se of 
cxjK'rinicuts (Ui a hiiiall .-calc, olC. •>//. 

No. 5. in a deal L'lX. with look. A m I of iar^n* ajtjiamtu*; suitable 
for a school, witli means f>r |M'J'f'U'ndno the chief experiimhits 
pro]H‘r to illustrate elementary less<»ns in A;:rietiltunil 
Chemist ry, Ad, .Yv, 

N<». 0. In a^nahowany ca.se, with leek, A set parti'Milaiiy a<la[»te(h 
• for Anafytieal re.-jcaj^iiit-.s, .i;h, dv. 

No. 7. In a mahogany ois^ with Im-k. A more enmplete Analytioil 
w't* for traveliiii'e’ ^iJLdii**ei'S, Ali*tulluri.dsts, XS, SA 
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FmST LESSONS IN PRACTICAL CHEMISTRY. 


In Crovm Octavo, JUustratc/l hy 100 Wood-CnU, Price 2.s. Cloth, 



A POPXTLAll MANUAL OF EXPEPJMFN'rAL CHEMISTilY. 

. By JOHN JOSEPH OllIPFIN, 

FELLOW OF THE CHEMICAL .SOCIETY, HONORARY MEMBER OF THE PHTLOSOlMTICAl SOCIETY OP GLASOOM. 

TENTH EDITION. FIRST DJ VISION. 

Tlie wui'k will be jmblislied iu Three Dj visions : — 

1. Elementary Experimenis. 

*11. The Metalloid.s and their Conibinatioiis with one another ; 
Air; Water; The (hises ; The Aeids. 

III. The Metals and theii’ Compounds. 


CONTENTS OE THE ElllST DIVISION. 

INTliODUCTlON : — Nature, Objects, and Use of Chemistry. — 
Reasons why Chemistry should he a branch of general education. — 
Methods of Chemical Research. — Difleront Classes of .Exi)eriments. 
— Micro -Chemical Ei)crim(‘.uis. — Ditferent sorts of Chemical Sub- 
stances. — Cliemical Elements. — The Elements that occur iu plants and 
animals. — Elements peculiar to ininerjil siihstances. — The Cause of (.-lie- 
mical Comhinatioii. — Yari(^ties of Comjxninds, — Acids, Bases, Halts, xtc. 

* THE ATOMIC THEORY :-^AT()MJ C WEIGHTS. 

ELEMENTARY EXPERIMENTS. 

EXAIMPLES OE CHEMKLVL OPERATrONS : —Solution.— 
Evapomtioii. — Preci])itation. — Testing. — Dissolving Powers of diHi'i'ent 
Liquids.’ — Ciystallisation. — Killoresccnco.—DOiquescence.— Eflerves^rence. 
— Filtration. — Discrimination of Vegetable, Animal, and Mineral Bodies. 

QUALITIVE ANALYSIS OE SALTS: — Substances to he sought 
for. — Salts adapted for Analysis. — Appiratiis re([uired for the experi- 
ments.— Preparation of a Solution of the Salt. — Classiiication of Tests. 

ONTHE PERFORMANCE OF ANALYTICAL EXPERIMENTS 
BY MEANS OF EQUIVALENT TEST LIQUORS.— A jqiaratus iv- 
(jiiii'ed for Centigrade Testing. — Centigimie Test Tubes. — I'est Mixers. 
— Pipettes. — Tables of Decimal Measures. — Standard Solutions. — 
Limits of the Solubility of Acids and Alkalies. — Table of tlie Solubility 
of Acids. — Table of the Solubility of Alkalies.— Atomic IMcasure of Test. 
Liquors. — Test Liquoi’s of 100°. — Test Liquors of 50°. — General Obser- 
vations on the process for Testing the strength of Acios and Alkalies. — 
Table of Test Equivalents. — Cliemical /Testing in tlie Art.s. — Testing ol‘ 
Carbonate of Soda, Yinogar, Limestones and Marla. — Miscellaneous 
Experiments with Equivalent Test Licpiore. — Experiments with Test 
Liquors of 50°. 



VnOHVKCTVS. 

Nearly lletuhj, hi Octavo, IlhiMrotcd htf Xmm runs Woodd'iits, 

POl’ULAK LECTUEIiS ON ClIEMISTEY, 

TJKTAILINO TMK nUM’IPLKS OF TIIF SCIFNCi:. 

AND T1{A(’IN(J ITS AITLK ATIONS 

TO 

APvTS, ]\rAxr.FA(Munu:s, a<; i; i (M^ i.rr n k, 

DOMESTIC ECONOMY, AND niVSlOLOCV. 


FHOM. THE F10:N(‘I1 OF AOOLI'IIE FOniElO; 

WITH NUMEROUS CORRECTIONS AND ADDITIONS. 

ACCOM 1’ AN IKO HV Ni)Tl S, CoNTAlMNC 

i-]^A(iTlCAL IN.STIU'CTIONS VOW DliKPAIIlNO AND ri'-UrOKMIMi TIIF 
EXPEJ’JMKNTS NIA'ESSMtV TO ! l.M STlIATi: TllK LD TrilKS. 


S\.NOl’SI>. 


1. lii.st(u*y of CluiiiistrY. 

2. (•oiior.i.l Laws of Cll(•l^i^try. 
•j. Atiio)>|»lioric Air. 

I. CaiLoiiio Acid, 

d. AVat(‘r. 

(5. Carl)Ou. 

7. Ga.scs tliat contain CaiLon. 

8 . Xitro;,^cn. 

Sulphur. 

]U. Cliluriiic, Iodine, Broiuine. 

1 1 . Pliosplionis. 


12. Ai*He!rM\ I )or(»u, Silicon. 
l‘». .Mftiil.s Olid t lu'ir c(iui]»<)imdx 
1 1. J’nt.'<N''iuiii, Sodiiiiii. 

! lo. (Aili-iuiii, XIa;,oicsiuin. 

. id. Aiuijiinuiii, l‘i)tt‘a’y, 

17. Irnfi. ('(Lidt, Nickel. 

IS. Zinc, ( adiniuin, ChnuniiUJi, Tin, 
I Aiitiniony. •• 

lif Cnj>])cr, nisinul-h. ’Lead. 

'20. XltTcury, SiUcr. 

21. Gold, Flatiuuin, tVc. 


rUBLftilEI) BYWOJIN J. GIIU-’FLN, 

CHEMICAI/A 5 D PHllOSOPHICAl IH 8 TBU 1 CEHT KAXIB, 

10, Finsbuky. Square; n'o, ii'O, Bu-nuill Bow, Losuok. 
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LAEGE COLOITRED SCIENTIFIC DIAGRAMS 
FOR SCHOOLS. 

SpEcmKNS of a New Series of LATIOE OOLOUKEI) DTAGEA:\LS 
FOR ESE IN SCHOOLS. They 7irc to he ])re]){ired in sets, and adapted 
to illustrate Natural History, (h^neral and iMiysical Geo^o-apliy, the 
.Princi})les of Natural Flulusojiliy, and the Applications of the Sciences to 
Alts and Maniifacjtnres. » 

Thes(^ l)iji."i‘iims will jdace it in tint T(‘aehei's ])o\veT, at. a inodonitc 
expense, to illustrate School Lessons on Natural and Expei'innaital Sciene(‘, 
much more thoroughly than it is possible for him to do without pictorial 
AIDS, wliicjh carry information to the pujal's eye' rapidly, eifectively, and 
agreeably. 

fSvJ)scrihers for the entire Heriea of Diai/ranis leiJl he suppUcd at a re- 
duced price. 

^ L The MANUFACTURE and USE OF IRON. No. 1, Bla.st 
Furnace FOR SmeltincM RON Ore. Section of a Funiacu* in Work, on 
a scale of half-an-ineh to 1 foot. Size 33 inches by 21 inchc's ; ])rice, on 
paper, le. id.; mounted on cloth, 2.s'. 

2. THE MANUFACTURE OF GLASS. N.l 1, ixTERiou of a 
Glass-House, wilh (ilas.s-Blow(‘rs at Woi’k. Siz(‘ X> inches by o2 inehe.< ; 
‘price, on paper, two sluH^ts, 2.s‘. ^d.; mounted on cloth; •bs\ 

3. (JAS MAKING. Yiew' of a Gas-Work, with S(‘ctions of tin* 
rrincij)al Ap])aratus ; showing the rRooHKSs of the Gas, from the 
JletortS ill which it is made, through the' Condmiscrs, Jhirifying A"e.ssels. 
Meter, and Governor, into the Main. Size ;)3 inches by (33 inches. Rrico 
on papt*r, three slieet.s, 4.?. ; mounted on cloth, hi’. 

4. BOTANICAL ILLUSTRATIONS. No. 1, containing five figures 
of diftereiit classes of Plants. Size 28 inches by 21 inches. Piicc, on 
paper, (3(/. ; mounted on cloth, l.v. 

-6. CHIEF CHEMICAL INGREDIENTS IN DIFFERENT 
VARIETIES OF FOOD ; average results of numcruus analyses. Sizt*. 
35 inches by 78 inches. 

6. ELEVEN EXAMPLES OF DIETARIES, showing the chief 
oliemical ingredients of tlie food, expressed m ounces f)cr week. Size, 
35 inches by 2(3 inches. 

Cost of a Roller far pacfchig time Diagram, Zd. 
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NEW SCIENTIFIC PUBLICATIONS. 

A M.V^a■ AL of rnOTOCtRAI'HY. /r I'niotiml Tn'iitis.' on (In' Pro- 
(liiction of riotnre.s from Natuiv W ^^oLir lladiatiou, iiichuliiiir aii amamt 
of all Iho ])iil»liahotl IMioioi^rapliio Processes. Wy Rniir.irr Hi nt, 
Pi’ofossor of riiysical Soic'iioo in Iho Mt'trojiolitan School of Scitaicc. 
Foiiitli Kditionf ivvii<cd, (Vowu (>ctavo, ^itli niinn'roiis Wood-cuts. 
IVici' Clf^. 

PH()TO(;ilAJ»llI(J CHEMISTRY. Ry John J. Cuifkin, EC.S. 
One Volume, Crown Octavo, with Taidcs and Fitrurcs (»f Appanitus. 
Siurhf Jicndtj. ^ 

The cxistintj Tn'atiscson Photoi^'nipliy re late almost cnlii-edy to Mcedui- 
nical and 0]>tical dt'tail.'i. The* pn'Mail \\ eu'k will treat of cli('mii*al pn>- 
ci'sscs, ,:.uch as the [ercpahition of photoi^raphi.* ai^oiits, the c*^timation 
('f iheir jMiritv, the rcdu<*tion of l•ec(‘ipts tor plioto^^o-aphtc proc<*sscs to a 
uniform d(‘cim.d sia alard, the sy.->t«*matic ^o'aduation of soh it ions, the eco- 
nomy of waste li(jUors, tVc., etc., kv. 

A SVSTFM ofCi;VSTALLOOItAPIIV,withits APJMJCATIONS 
to M l.N FPe ALOO V. Ry doirx d. OitirriN, F C.S. (hie large Volume 
t h■ta^'o. Price IR*. 

Tlii'^ Work eoiitaiiisa very compiedicn^ive Catalogue <»f all the oLserved 
varieties of each miiiend that occurs <-rvstallized. 

A o/ tih) i\Ioi>r.Ls OF CuYSTAhs iiuitf Ac JttuL (o ilhtHlrutr tJi 'iH Work, 
Price .£2,‘ fa/. 

IIJATSTRATEI) CATAUKiUE (T ClIKMICAl, and PHIEOSO- 
PHR’AL Al'PARATCS, manufactured hy John J. (imiFix. Jn 
Octavo, LdtO pages of text, witli about \V«KHl-cui.s. Price 

Mu. CiUiFKiN will shortly jmbli.sh a NEW SEPHES of HJAJS- 
TRATED CATAEOCl'ES'ofSCIENTJFK; Af‘PARATrs, in which 
til ' articles will be clarisitied according lo tlndr u;s‘s. Of thi.s S<‘ries, the 
jircsent list of IbirmxiRAPHio Appaiuh s affords a spcidmen. Tin* Se<toiid 
i*art will relate to AppaimtVs for A.s.savfus and Anai.vtioal (bii'MisTS. 
A Third lAirt will eonfcj»re)icnd SciKNriFn* Aj'PAU.yn s for Che is 
Schools. 

The tATLOr^'EI/IA of CHEMISTRY, witli its ApjdicatioiiK to 
Minendog}', Physi«i/»<V, luid tlui Arts. l$y K. I). Thomson, M.D., 
F.K.S.E., F.C.8.," yrofeS^r of CJfcmi^itry iu 8t. Thomavss Hospital Col- 
lege. eVovn Oiftavp. Price 1-it. 6c/. CkAh. 
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GRADUATED GLASS INSTRUMENTS 

FOR CHEMICAL TESTING IN THE ARTS. 

ALCALIMETERS. Diviilod into 100 parts, various fonus and staii> 
dards of measure, as described ])elo\v, uU of 5s. each : — 

Fokms: — 1. Riiilvs’s; 2. (tay Liteie’s; 3. Faraday’s. 

Contents of eaeli: — 1. 100 Septeins, or 700 grains of water; 

2. 1000 giaius of water; 3. 50 Continu^er 0 ibes; 4. One 
Avoirdu]K)is Oiuioe; 5. Two Avoirdupois Ounees. 

Alcalwietcrs wade to order, to (art/ other .s*/,:r or Jot h. 

Clark’s Rouret, used for liis Water Test, JOO Divisions, (Iv. 


GRADUATED PIFETTES. 

Bulb Pipettes, Cnuluated to dclirer a fixed (juantity, — sueli 
ail 10, 50, or 100 8ej)tems, 1 ounce, 5U ctaitinieter cuOes, 
ttc., each ... ... ... ... 0 2 0 

Cylinder Pipettes, graduated into from 20 to 40 se])tems, 0 3 0 

Ditto, divided itito spaces of 10 grains of water ... 0 3 0 

Ditto, divided into centimeter cubes ... ... 0 3 0 

Dectuallon PjOTTLE, wliicli, wlicn filled to a mark on tlie 

n(‘ek, contains tlu* tenth of a galhni, or 1 Ih., of wat(‘r 0 3 0 

Dceigallon hotth*, about 13 inelu's high, on foot, contents 

1-1 Otb gallon, divided into 1 00 ])arts ... 0 10 0 

Test-Mixer, Contents about 30 to 32 ounces, dividt*d into 
100 ])ai*ts, for ])r(‘]>aring Test Acid and otlna; Liquors 
for Testing Processes ... ... ... 0 12 0 

GRIFFIN’S VINEGAR TEST, for determining the strength ^ 
of Vinegar, tind liow much of it is <lue to Sul])hui’ic acad. 

In a Cabinet, with jalnted instructions.* — />/ jorjia ratiott. 


THERMOMETERS foi- CHEMICA L USE, tin* Seales enclosed in Glas.s. 

The lowest ])oint on the Scnles of tlu‘.si* Therinonn‘ters is generally 
about 30^’ or 40^’ Fahrenlieit. The hUjIicst }>oint to which each 
ranges, jis cited below, is approximate. It may muge 50*^ above or 
under the (piotation. 

Theniiometers with Two Scales, cost 2s. (wtra. 

£ //. 


No. 1. liimfro to 212" Falimihoit, with paper scale ... ... 0 3 0 


2. 

— 3.70 

do. 

do. 

... 0 

4 

0 


-- 000 

do. 

do. * ' 

... 0 

0 

U 

4. 

-- 212 

do. 

with milk.-j?lass scale 

... 0 

4 

0 

f). 

— :;r)0 

do. 

do. ‘ ... 

... 0 

5 

0 

(). 

— 000 

' do. 

do. 


7 

0 

7. 

350 

do. 

engraved scale ...» 

... c 

7 

0 

8. 

— OOO 

do. 

t!o. 

... 0 

9‘ 

0 

1*. 

— JfiO 

(’uiitijzrade, 

do. 

... 0 

7 

0 

10. 

— 320 

do. 

^0. 

... 6 

9 

0 


Noa. 7 to 10 consist of very so\id tubes, about ^'inch diameter. 
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HYDROMETEES. 

TWADDELL'S JTYDIaOMETER, (Juikimn's iMrROvnn ( foum. 

/ - 


No. 1 

0^ to 

24' 

Spi'cific tlra' 

Tty 1-000 to 1120 

0 

2 

(1 

2 

•>1 — 

48 

jii- 

1-120- I 'jiO 


•} 


3 

4S — 

7t 

1’ 

i’2io i-;;7o 


0 


4 

74 - 

102 


1-:170 — I-.MO 


*) 

I) 

0 

102 

i;n 


l-.MO M'.OO 


;t 

0 

C 

13S 

170 

— 

l-OOO I'S.'jO 


a 

0 


Sot of Six S]tlnlles, (‘nin]»]«*(o, lil.s'. 

Sot of Six^Jfpiinllos ill a Mah<»pmy It*\, 

Strong I’astolioard !lo\t*s, fur Miiglo spindh-N, oaoli \(l. 

Twadoell's IIvDiioMTvi’KK. a<]jiisttMl ai ,sl Faliioidioit, for iiso in (lio 
West Indies, at On* ^ani<* jiriot* as Ont''(* adjiislrd at (»<> Fall. 
HYDl-OEMFTFdi, SIMNDLFS, singf,*. . r in Mts. slmsv dinrily tho 
St’EOIFIo (JllAVlTV of Li«|nors, watn* ImMULT - I'tMIII; 


0*7n0 to 1 •i>on , (tnc ‘'jiiudlc u itli ;! ‘>u j 
liitioii tulu*, ill a I'a^trlu-anl Ix'x, j 

1*(M0 to 'j-OUi I . ( III' ■'jiili'lN* o.s. j 

--- I’OnO to j (MM),ini»r(‘clo'>riy.li\ iiii'ilti . | 

— (I•^S(I0 fo O-sT.”*, for Stroiiir SpirlN. | 

-- trSiO lol'Oiin, for W oak >|iint>. ; 

— - o*7*J(| to 1 •0(1(1, I 

— Mloo to Men, ... . 

- to Mi'Mj, /■).>*. 


lojii o-<n to I on 
1-00 tol-.Vi 
1 ■.'»(> |.i ‘JOO 

O-TlMI' I 

— I •linn 
1 :;nn 
I Olio 

- i-:;oo 
j (X 1(1 


1 ■non 
i;;nn 

I •o.ixi 
I '.ion 
I •nnn 
I ;ino. 


} ^iiiall si/t', tlu* 
j M*i, 7^». M. 


1-onn to i-:;nn, 


, rarli .sjiinillc .V 

I 

! 

rw. 

fiiirly (iivitlod, in n 

iii:ili<»;:aiiy liox 12 m. 
NMtii llii-ruioiuctrr, 
do. ISm. 


Fastolmard ( aso.-, for 1 1 ydn'iiiotors, jirim lir/. oaoh. 
ALtJgUnjyOlETKliS. 

Sikes’s II YDifMETEit, in (Jlass, onr spindle, rango from aFotit 

<i0 Ovor-proof to aKoiit Itt ' 1 ’iidor-proof ... 0 .‘i 0 

FoHEIOX a LO'OHOEO meters, ."•Iniwiiig tin* I ’EK-c ENT \ 0 E of Aj.('OjfoE: — 
i. Fhexcii, (diy-Liis.sjio's ... ... ... I) *1 0 

1?, Ditto, with Tln'rinoiiiotrr ... 0 ti 0 

3. .Fjil'ssiAN, Tralloss, now adajitod hy tho 0,011. D 

States of Amekiov .. tt 1 0 

4. Ititto, with ThcnnomctiT ... . (i d 0 

llYDEfFMETEllS FOU.SPEt.’IA 1. FrUFtiSF.S:- 

Sac’(T 1AU0METEU No. Showing j)oinid> of -Malt p»*r harn l 0 4 'O 

S\rfTiAit(>MKTEft.N<f. Sl^)wing pfr-(** ntage of Sugar 0 ,7 () 

Eeal'Me’s lI^>KOMETE}i,^for Synip>, ( am - jiiioo, <) 2 0 

Ditto at SD* f..r ihr \W.sT Ineiks ‘ ... t» 2 6 

OiE (A>^, or^fviV*»tu<t«T hn* <>ii mating tin* jmrity «d’ 

JDils with th^miii(*tor c^clnsod ... ... 0 7 ,0 

(Iriffin’s Ammo^-\etek, for Jmjiiid Aiiiinoiiia t) 5 f> 

UKiNOMirrER, JJ>i^et4*iViijiiiig Dr. of rriuE* .. 0 3 0 

Ditto, with a soliftiou tube, fitted ^iito a ^lon^cco cam: 0 7 0 
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COLLECTIONS OF PHILOSOPHICAL APPARATUS. 

Cabinets of Electrical Apparatus at £2, and £5, 

Cabinets of Pneumatic Appavatus at £4, 4.s*., £7, 7i'., and £10, 10^. 

Cabinet of Hydraulic Apparati;s at Ij2s. (jd. 

Cabinet of Mechanical Powers and Elementary Machines at 44.v, 

MINERALOCIY AND GEOLODY. — Systematie ( V)llt‘(!tic>iis of 
Minerals, Pocks, and Eossils, from 100 to 1000 Spee.’iuens, oitlitT witli 
or without Cabimjts. b 

MAGIC LANTKRNS, Pliantasniagorias, and Dissoh jii,^ Vie‘w.s, with 
Sliders, in "I’eat Yariety. 

CHEMICAL TESTING IN THE AETS.—Gradaiatod Cdass Ap- 
pratus and Pure T('sts. 

ACHPOMATKJ MICROSCOPES at ;*>, 10, \2, Ki ajid 20 guineas, of 
both English and French ]>a.tterns. 

SMALL COMPOUND MlCROSCOPESat 0.s., liV (Id., 24v., ‘Ms. i]d. 
Sliders and all kinds of Matcnials and Prejuirat ions for exp<‘rinieijts with 
the Microsco])e. 

ELECTRICAL, GALVANIC, AND MAGNFTKJ APPARATUS. 

■ BLOWPIPE APPA PATHS, Jnstrnnuaitsaj.d Tests for ASS A Y ING 
MINERALS in the W('t Way, and all oth(‘r ivcpiisites for Metallurgie 
Researchc's. 

HYDROMETERS, ThtTinometiTs, AhMiineters, Graduated Measures. 
Balances and W(*iglits. 

APPARATUSsuitablef()rExperiinentsat(.ilEM!(ALJJ'CTURI':s. 
adapted to tlu^ o])erations descril>ed in all Class Looks, English and 
Foreign. 

APPARATUS AND PURE TESTS for Analytical Ri‘scarch(‘s : ^ets 
to suit the E\p(‘rinu‘nts described in (.4icinic}il Recreations, ]»](‘pared fm 
Schools at laodoi’ate jiriivs. 

TO SCHOOLMASTERS. 

Appaiiatus for Use in Elemicntarv S(UJOols, containing a Selection 
of Instruments and Pre]>a rat ions for Teaching the most im]K)rtant ku*ts 
in ExjK'rimcntai Science — nanudv, in Chemistry (with esj)ecial ivgard to 
Agriculture), Jlydrostaties, Ihuaimatics, Electricity, Galvanism, 31agnet- 
ism, and 0])tics, including the Microscope and the Magic Lantern, with 
astronomical slidci-s. . 

Tilts A}>])ai'atus is arranged in three sets, at tlu' ftdlownig prices: — 

No. 1 - - - - ]»riee £21, lo.s. 

No. 2 - - „ .£12' 14,s*;^ -Id. 

No. 3 - - - ^ „ £M), Vis. \\kL 

Other larger sets of Apparatus have also l)‘.eu nrepai*<<l for us(‘ in 
Training Schools and Polytechnic Institutions, at' the prices of £lu0, 
£130, and £17)0. 
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NEW WORKS AND NEW EDITIONS 


ABBOTT.--MORAL AND EDUCATIONAL WORKS: 

Comprising the Young Christian, Teacher, Way to do Good, &c. 8vo, 5s. cloth. 

AlRY.-CONTEIBUTIONif TO THE ENCYCLOPEDIA ME- 

TROPOLITANA : viz. Trigonometijy', Figure of the Earth, and Tides and Waves. 
One Volume, 4to, lOs. 6d. cloth. 

ANBCDOTES-LITBRARY )(ND SCIENTIFIC. 

cyclopa^:dia of literary and sciknti^tc anecdote. 

Edited by William Keldie, Esq., Secretary to the Gllhgow Philo.sophical 
Society. Crown 8vo, .5s. cloth. \ 

ANECDOTES— RELIGIOUS. 

CYCLOPAEDIA OF RELIGIOUS ANECDOTE; A vast C\t‘,J.'etion of Facts, 
Narratives, and Examples, with Copious Index. Willi lqtn)iliiot. ry Essay hy 
Rev. Dr. Ciiekver. To which is added a Complete Series oi Scriptural Texts 
illustrated by tlie Anecdotes. 4tli edition. Crown 8vo, 5.s. cloth. 

ASTRONOMY. 

THE ENCYCLOILFJIIA OF ASTRONOM Y.-Plane Astronomy, (Proftssor 
Barlow,) Nautio.al Astronomy, (tJnptain Kater.) IMiysieal Astronomy, (Sir ,1. 
IIersciiel,) f igure of the Earth, (Professor Airy,) I'idesand Waves, (Professor 
Airy.) With 21 Plates, 4to, 14s. cloth. 

BALFOUR.— A MANUAL OF BOTANY; 

An Introduction to the Study of the Structure, Pliysioloiry'. and (MassiHcation of 
Plants. HyJoiiN 11. Balfour, F.R.S.E., Pr»»fe.ssor of Botany in the University of 
Edinhurgh. Numerous lllu.strations. Second Edition, crown 8vo, 12s. 6*d. cloth. 

BIOGRAPHY, CYCLOPyEDIA OF; 

Containing a Complete Series of Original Memoirs of the most Remarkable Indi- 
viduals of all Times and Nations. By Allson, Brewster, BiiRTf»N, (hiEASv, 
Knight, Nk'iiol, Sfaliunc, Wornem, and other Contributors. With 150 
Illustrations of Birth-\)liices, Sic. &c. Post 8vo, 128. Gd. cloth. 

BOOK OF NATURE : 

THE BOOK OF NATURE; a Comprehensive iNTRonurTiON to the Na- 
tural and Physical Sciences. From the German of Pn)fes.sr)r ScHOEfii.KR, 
with numerous Additions, by Henry Medlock, F.C.S. *Secon<l edilioti, cf>r,;’eete(i 
and enlarged. With Copious Index, and 500 Engravings, post 8vo, cloth, P-s. Gd. 

; BOOK OF TRADES ; 

Or, ("ircle of the Useful Arts. Illustrated liy Engravings and Woodcuts, Eleventh 
Edition, IGino, 4s. (id, cloth. 

BUNYAN.— THE PILGRIM’S PROGRESS ; 

New and beautiful Edition, With mimeroas Engravings by Harvey, Martin, and 
Corbould, post 8vo, 7s. cloth. 

CAMPBELL.— BRITISH NAVAL HISTORY. 

Lives of the British Admirals aiid Naval History of Great Britain from the Days 
of Ciesar to the Pre.s(*nt 'rime. Fifth Editioiif with numerous engravings, foolscap 
8vo, 3s. 6d. cloth, or 4.s. extra gilt. 

CHANNING.— THEOLOGICAL WORKS. 

Complete in One Volumi*, post 8vo, .Ha. cloth. 

CHANNING.— LITERARY WORKS. 

Complete in One Volume, post 8vo, 5s. cloth. 

CHILD (MRS.)— BIOGRAPHIES OF GOOJ) WIVES. 

By the Author of the Mother's Book, f'oolscap 8vo, is. cloth, richly gilt. 

CHRONOLOGICAL TABLES.— TURNER, CrowL 8vo, cl. Is. ea.- 

BIBLICAL AND EARLY ORIENTAL HISTORY. 

GREECE AND MACEDONIA, . 

ROME TO THE FALL OF THE WESTERN ^i.'MrTRE. i 

COLERIDGE.— A TREATISE ON METBaO. / 

Introductory Dissertation to the Etjvyclop£edi.*i M^ropVitana oh’ihe Science of 
Method, with a Synopsis. By Samvel Ta y lor Co AridgV Crown Svo, 2s. cloth. 

COX.— BIBLICAL ANTIQITITIjfrS. 

BIBLICAL antiquities; OH ILLUSTR.\TI05rS OF THE HOLY 
SCRIPTURES. By the Rev^. F. A. Cox, D.D. LL.D, With Mofts and nearly 


«200 lllustrationsi; crown. .8vo, 7s. (kl. clo^-h. 


[’UBLISIIKD BY RICHARD CRIFFIX AND CO. 
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COX.-.PALESTINE. ™ ^ “ \ 

The (tkography anh Nati kal Hi.^torv of rALi;sTiNE, By F. A. (.'ox» D.I)., 
LL.I). Numerous Kupraviiisra, crovm 8vo, cloth Kilt. 

COX.— SACRED HISTORY AND IHOGRAPHY, 

from the Antediluvian IVriod to the TTlnc of the Pronhet Aluluchi. Kditcd hv 
Rev. F. A. Cox, J ).!)., LL.I). (’rown K\o, (ki. doth. 

COX.—TIIE ISRAELITES. ^ 

The Manners .Ad CrsTOMSorTiiElsRVEi.tTi.s in n iation to thoir HdiRton, (.’oil 
Polity, and (»<‘^Hations. By F. A. Cox, D.D., liL.D. Nunienms Kn^ruvinKi*, 
crown 8vo, cloth ^'ilt. 

CRUDEN.-^ COMPLETE CONCOKDANCE 

To the lI(J|^ficriptnre.«». CondciHcd and RcvimmI Ironi tlic larj|rcr Work of Ouden. 
By the l#v. Protessor F.adie, D.I)., LL.D. Tloitcctith »‘(liti(»n, h\o, 'w. dotli. 

DAVY.— ACiRICULTURAL CHEMISTRY. 

F4.KMFNT.S OF AtiRlCCLTCRAL (MIFMISTRV. By Sir il. Daw, 
Bart, P.R.S., \c. New edition, llunonKhly Rewscd.hy John Siiii.ii, A.M., LI..!)., 
AAricuItiiral Clwinist to the (’olony of Bri|^.sh (tuiana. l^nKl•av^l^s, S\o, .'V*. dd, d. 

DE WE Y.— T H E 0 LOG 1 C A L WO K IvS. 

(’ornplctt- in (hie Volmms post K\o, doth. 

D’ORSEY.— SPELLING HY DICTATION; 

A Series ot' Protri’cs^iNc Kxcrci*<cs in F-iichdi Orihop-aohy, Illustrated hy loHO 
Quotations, By Ron. .V.J. D. D*(Mt.>w, iltuli Seliool, {ilasjttovs . Fourth e<litioii, 
iHino, i.s. dolh. 


EADIE.— .EPHESIANS. 

A f 'ovtMi'.N f \uv »n the <f UKKK rEM ofthe Fi’i.sri.r of IVvi I. to itie Fmii..ma.nm. 
By R»*v. Proli'.ssor ),\itii, D.D., LL. D. ''\o, 1 Is. dotli, 

EAlilE.— A BIDJHCAL CYCLOPAEDIA; 

Or, Dictionary of Fastcni Anti<iuitics, (ico^'raphy, Natural History. Sacred 
•A’liial.s and Bio^M*a|.h\, i'hc«»Iocy, and Bthhcal Litciatup-. By the Hi'\ . I'rok'jwor 
Fadie, D.D., LL.D. Witli .\fups and nuincrouH Pictorial llhistralionH, fourth 


edition, revised, 8\o, "s. 6d. eh *h. 

EAVjIE.— A DlCTIONAt^Y OF THE BIBLE, 

l/r the l\s<* ol Vonnjj Persons. By the Rev. Professor Kadie, D.D., i.L.D. 
With 120 Illu.sirations, third edition, iHiiio, 2 h. (kl. cl. or ikL I’ape morocco ^iJt. 

EADIE.— EARLY ORIENTAL HISTOKY; 

CoiiiprisiiiR the History of Ljfvntf As.s^Tia, Pcj«u, .Media, Phryjfia, and Plncnicia. 
Bv Rev. Prof, K.adie, D.D., f.L.I). Numeroiw Illustrations, crown S%o, M. cloth, 

ECCLESIASTICAL HISTORY. 

FIK.ST Divi.sion. -HISTORY^ OF THK CHKISITA.V CHI RCIf I.V THK 
FIRST CKNTCRY. By Right Rev. .Sameei. Hinhs, D.D., Bish«j» of Norwich, 
and Rev. J. IL Newma.n, B.D. Crown hvo, fJs. dolh. 

Second Divisio.n. - HISTORY OF THK CHRISTIAN CIM'R('H IN 
THK SECOND A.ND THIRD CKNTCKIKS. By .Iami> A. Jkuemie, D.D., 
Regius Professor of Divinity in the Cnivennivof (hunhri«igc. Crown Hvo, 4s, doth. 
Third DtvisiON.-HISTOUY OF 1 HK ( IIRISTIAN ( Hl iu n FROM THK 
FOU RTII TO TH K TWKI.FTH CKNTF R Y . By the Rev. J. M. (ii it.i>iwo. 
Keariy rmdy. ^ 

EXPERIMENTAL SCIENCE. 

THK KN«Y(/4)1M‘:DIA of KXPKKIMKNTAL PHILOSOPHY.- Mim^ 
netism, Klei'tdho-Magnotiain, Kleetrieity, Oalvanisin, H»*at, CliennHiry', Meterif« 
ology. By P'i»fes«or Bareuw, Rev. F. Lij.nn, Dr. P. .M. Ruiinr, and (t. IlAiiVKr, 
Ksq. M it'r^ Plates, 4t«, £i. Is. dotli. I 

FINE AJi^S. . 4 ( 

THl/HjCYCLO.P^jtfl)IA OF THK ihsV. 

Pai^IinADeT ' ’ 

U'ESTMi^Tr, 


A RTS. —Architecture, Heulpturo, 

3^%raiiinatios, I^?try, Music, and KngniAing. By NARRUtN, 
^ uvvii.T. and Lt.MDSAY. Withfio 


. „T)IA of THK 
UleraUl ‘ 

^TT, BisUn jkiiKS, OKEi 
Engraving, 4to, ^ Is. fAxHh. ^ 

GREECf:.— RS5T0RY OF..# A 

Hestory of fellEfXE from the P^hest Peraod to trie ('1 oiim» of th« 
Peloporyiesian >Var. * By K. PococKC, fcSiq,, Rev. J. B. Otti ky, M.A., Sir 
.Thomas N. Talfoi ro, D.fLL., and the late J. 'I*. Kjmj. With One 
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NEW WORKS AN1> NEW EDITIONS 


BNCYCLOPiEDIA MBTROPOLITANA, NEW AND REVISED 

EDITION, The Second Edition of tlie Encyelopucdia Motropolitana will ho 
handsomely printed in a Seriw.of Cabinet Volumes, in Lone Primer type, in 
crown 8vo, The work will bo thoroughly revised, many new Treatises adae \ the 
Articles ail provided with coinpreh€*nsive Indexes, or Analytical Tables of Von- 
' tents, and abundantly illustrated by Maps, Wood-cuts, and Engravings. It wiii be 
published in Volumes, each containing a Complete Treatise. 


Vol. l.-COLKHIDOE’S (S. T.) DISSERTATION ON TltE SCIENCE OF 
METIIOI), revised. With a Synopsis, 2s. \ 

2. -8TODI)ART'S (SIR JOHN) UNIVERSAL GRAMVtAR, or the Pure 

Scien(!e of lianguage, comi»etoly Re-written, 5s. \ 

3. -WHATKLy’S (AKcilDlSHOP) LOGIC. With a NVy Synopsis and 

Index, .'Is. ''V 

4. -WIIATELY’S (ARCHBISHOP) RHETORIC. AVith a New Synopsis 

and Index, 8s. 6d. 

5. ~HISTORY OF THE CHRISTIAN CHURCH IN THE FIRST CEN- 

TURY. By Right Rev. Dr. Hinps, Bishop of Norwich, and RovrJ. H. 
Nkwman, B.l). Revised, Os. 

6. -SKNI01US (NASSAU AV.)'POLITICAL ECONOMY, 4s. 

7. -~UALlPS (AR(!HI)EA(X)N) HISTORY OF THE JEWS. From the 

Tijneof Alexanderthe Great to the Destruction of Jerusalejii, revised, 2s. Od, 

8. -SACRED HISTORY AND BIOGRAPHY. From the Antediluvian 

Period to the Time of the Prophet Malaehi. Edited and partly w'ritten by 
the Rev. F. A. Cox, D.l)., LL.l)., revised. Os. 

9. -HISTORY OF GREEK LITERATURE. By Sir Thomas N. Tal- 

FOUIU), Right Rev. Dr. Blomfielu, Bpfof London, ^fc. Revised, 7s. Od. 

10. -MORAL AND METAPHYSICAL PHILOSOPHY. By Protessor 

Maurice. Sy.steivis op Piin.osopiiv Anterior to Christ, 5s. 

11. ~INTH0DUCTI0N TO UNIVERSAL HISTORY. By Sir John 

Stoddart, LJj.l)., re-written, Ss. » 

12. ~ROMAN ANTKa’lTlES. 6y William Rahlsay, M.A., Professor of 

Humanity in the University of Glasgow. Numerous Engravings, 8s. (Jd. 
IS.—BOTANY. By John Hutton Balfour, F.R.S.E., Profossor ot Medicine 
and Botany in the Uni versiW of Edinburgh. N umeroiis Engravings, 12 i.Od. 

14. — ELECTRO-METALLURG I : Containing an Account of the nu«t Im- 

nroved Methods of depositing Copper, Silver, Gold, and other ruj-tals. 
With numerous Illustrations. By James Napier,’F.C.S. .‘Is. 6d. 

15. — HISTORY OF GREECE ftxim the Earlio'st Periods to the Cl so of 


the Peloponnesian War. By Sir Thomas N. Talfourp, D.C.L.,.Rev. 
J, B. OrrLKY, A. M., E. Pococke, Ewp, and other Contributors. Wilh 
One Hundrc'd and Fifty Illustrations, J)s. 

-PHOTOGRAPHY, embracing Dagiiorreotypo, CJalohuHJ, Ac. By Roih:rt 
Hunt, Professor of Meebanical Science in the Aiuseutu of Practical 
G^eology, J^^ondon. Fourth edition, 54 Wood-Engravings, Cs. 

-VETERINARY ART, by W. C. .Spooner. Fifty-one Engravings, Ss. 

-EARLY ORIENTAL HISTORY, comprising^ the History of Egypt, As- 
Syria, Persia, Media, Phrygia, and Pheenieia, by Rev. Professor Ea die, 
D.D., LL.D. With numerous Illustrations. 8s. 

-HISTORY OF THE ROMAN REPUBLIC. By the Rev. Thomas 
Arnold, D.D., Sir Thomas N. Talfourd, D.C.L., the Rev. Professor 
Jeremib, and others. Witli numerous Illustrations, Ss. Gd. 

-BIBLR^AL ANTIQUITIES AND GEOGRAPHY. By Rev. F. A. Cox, 
D.D., LL.D. With Maps and numerous Illustrations, 7s. Gd. 

-METALLURGY. A Practical Treatise on the Chemistry of the 
Metals; containing an Account of Assaying, Mining, Smelting, &c., by 
John Arthur Phillips, F.C.S., with nearly 200 engruvings, 128. Gd. 
-HISTORY OF THE CHrIsTIAN CHURCH IN TaV' SECOND AND 
THIRD CENTURIES; including a Biographical ana Critical Account 
of the Ecclesiastical WritcLi and Heretics of that Pef.V)d. By James 
Ahiraux J]^:rkmie, D.D., /jfegius Professor or Dirinity, Cambridge, 48. 


Dean of Canterbury, Rev. G. C. RenouariVVB.D., Ac., wcm With 
numerous Illustrations, 8 b . J •/\ / ■ 

l.-HISTORY OP ROMAN LIlgLRATURE. iy W THOikAP Arnold, 
D.D., Rev. Henry TiiOMafN, M.A., Rev./Dr. r%WMAN« ileV. J. B. 
Ottlrt, M.A., a'nd Rev. J.,m. N^iAE, Warden of ^cAville I’oll. lOs.Gd. 
;.-HISTORY OF THE ROMAN EMPIRE By tlie THOMi^ Arnold, 
D.D,, of Rtighyjj&c. With dUmerous Ilhtstratihns, Gd. 
l.-HISTORY^ THE DECUNE AND FALL OF THft ROMAN 
POWERr By £^op Russel, Itc., with numerous illustiations^lOs. Gd. 
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ENCYrLoi\EDiA MKTRoroLiTAN’A, contirmaL ^ < 

VoL27.-lllST()KV OF URliKK AND ROMAN !‘lllLOSOi»ll V AND 
sriKNC’F. IJy RirIu R«*v. Dr. UyiMFir-Os Uov. IVofisHor Wiik\vkwW» 

, Rt‘V. Prt)ti'ssor jKtiKMlR, ami otiit^rs. On. 

28.-MORAL AND M KTAPIl YSl^iAL rJHI.O^oni V . rim.,>soi nv OF 
* Tin: First Six Ck-ntihuils. liy Rev. Fn>lr>M>r M\i itu k. :u. (M. 

GREECE AND MAOEDONIA-HISTORY OF. 

Historv i»i’ (tiIkkck from the A^** Xenophoti to the alHtorpti.kn of (meoe in the 
Roman Kmpii/, incluiliu^? the Ajre 4>f Aloxan<ler (he (treat. Ry Wn.ittM Ron 
Lyai.e, D.D./Rev. J. H. 11. Mot ntain, D.D., Rev. (i. (’. Rknoj aui>, R.D.* 
and oth(*rs. ^illustrated liy numerotiH Kiiftravin^a. (’rown N«. eU»ih. 

GREEK^rERATURE.— TALFOURD, 4:c. 

A HISTORY OF (HU:KK LITKRATFRK. Uv Sir T. N. Xai.cofuo, Riuht 
l^vrpr. ,F. ForoeKi:, I'>q., Rev. H. Ihomfson, M.A.» and other 

C^mitrilnitors. 'With Chronuhv^oal TahIe.HarHl Index. Cniwn K\o, 7a. tnl. elulh. 

*€rfvEEK AND ROMAN PHILOSOPHY AND SCIENCE. 

in.M’ORV OF (4RKKIv AND ROMAPN PHILOSOIMIV AM) S(’IKN('K, 
Hy the Rev. Dr. I 1 i.omiti;i.i\ William Low.\im>, Kski., M.A., (J| (’., Rev. S. W. 
Hlakksley^ M.A., Am»hi.u Fimh.atku, A.M., Rev. Frolissor .Ikrkmii., Rev. 
I*rofe.ssor \\ Iir.WKi.L, and other (’ontrihiitorH. Crown ^'vo, (Is. eh»ih. 


GRIFFIN.— SYSTEM OF CRYSTALLO(iUA PH Y ; 

Witii its Application to M iii<ralo;.,'v. Bv .lonv.l. (iRiruN, F.C..S. N\o, I’Jis. elolli. 

HALE.— HISTORY OF THE JEWS. 

From th' rime if Alevander the (treat to tin- Destruetion of Jerusaletn hy Titua. 
By Arclnleacon II aif, ,Mast« r of the Charter Mouse. ( rown Hv«i, ‘Ja. tlil.’eloth. 

ilEliSCIlEL.~.c:ONTiiIRUTK)NS TO THE ENCYl’LOlLEDIA 

M R'CJ( 01 *OLlT.\ N A : tiz. IMiysieal A^ll•ollom>, l.inlit, ami Hound. One 
Voiuu'e, Ito, cloth, l>. 

JsDS.— IITSTOKY OF EARLY CHRISTIANITY. 
irHF. RISI-: and KARI.' FROORKSS of CIIRIS'HAMTV. lly Ri^lH 
^ev. Dr. Moils Bisliop ol orwieli.. New* Kdition, UoMsed, erown bvo, .*•«. eloth. 

tATII OPERxV. 

.rilK COMFLFTK WORKS OF IIORACK, from the TeU otOuKi.i u s wilh 
2 o 0 IlliLstratioiis from the inoMt authentic M»urc(i«, and Introductoi y DFseiiation 
on the Life and IWlry of Mopace, I»y tht Rev. Ml-.Miv 'I'lioMihoN, A.M., 
late Scholar of (.'aiuhridge. Vicar of (Hiurd. (.’rowii Svo, 7 «. 0 * 1 . unthiue hitidinK. 

HUNT.— PHOTOGRAPHY. 

A Tn'ati.se on the application of the chemical chun;^*'.H piodticetl hy Sol.ir Radia* 
tion to the production of Picture* from Naturtv- emhniciiiK die pa^'uernjatyjw, 


(talotyne, and all the puhlinhetl Photo;? niphic nroee 
Ks<p, Professor of Mechanical Scieiwe in flic M'ihi* 
Fourtli edition, enlarged. 


By RofiKKT Ml’NT, 
urn of Practical (hidoov. 
, crown 8vo, 0*. clutli* . 


With imiiicrouH F.nKraMie.'s 

JAMIESON.— RELIGIOUS BIOGRAPHY. 

POPUL.VB CYCLOP A:I>IA op M0UP;KN UKI.IOIOl'S iJKHiUAPliy. 
By the Rev. Rohkkt Ja.MII 1 S(»n, D.I>. .Second Kdition, enmn eloth. 

JEREMIE.— qilURCH HISTORY. 

HISTORV OF THK CMKLSTIA.N CMURfTI IN THK SKCO.ND AND# 
THIRD (.’KN-LURIKS; in^'lmling a Bio^fraphical and (Viiicai Account of tfi« 
Kcciesiastieaj' Writer* and Hepetics of that Periml. Hv Jamili AmuAVX 
.Ikremik. l/H)., Reaiu* Prof«**.wr of Divnity* (’anihri*ifrc. Cniw-n Xvo, 4*. cloth. 

JEWS— li/ST6RY OF. I 

BiOGRAWiCAi..A>'XA(|t OF TUB HkisRiAv NATioN. lroin ihe KarJu**l PeruKi to the 
DcaK^^u of under TjIuhA By the Voiu ralde AHCiinitACOn HaLK 

^ Coxr DpH Mason (ioon, ami other*. With i.AmW.'ipe itiiiiitratioii)i, 
(’A* ‘ ^vo, antique^ r>.>th hindinB, ^ ^ 

IvERlJ/pMAiNp’A^TURE (T? SUGAR ; 

A l*n*ficnl Tnjftise on\hc Culti^tioilff the Huftaa Cane and the Manufacture of 
Suga# Bv f^MAS K Eim, of BCrhadel*. CJrriwn 8vo, 5*. clath. 

KINGSLE>^4SNATI0NAL SEgllONS. 

By th<f hSv. CuARLir» Kl.vnsi.BY, Canon of MMdli lukin. and Rector of Kvwlejrj; 
• author of Yeast, Alton Locke, Ac. *Fo*)l$cvip 
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NKVV WORKS AHU NEW EDITIONS 


.LITERARY ADDRESSES. 

The Importance of Literature to Men Kngaged in Uusiness. A Series of 
Addresses by the First Men of tlMj Dav. Foolscap 8vo, 5s. cloth. 

MANUFACTURES AND SlACfllNBRY. 

. THE ENOyCLOPjEHIA OE ARTS. MANUFACTURES. AND AA- 
’ OlllNKRY- By Professor Barlow. With an Introductory J)issertallon, 'by 
Professor Babbage. Now edition, yilnstratod by 87 PaRos of Knjjravings by 
liowry, 4to, 4lls. half russia, or emblematical cloth binding?, l 

MATHEMATICS. A 

THE ENCYOLOPyiilDIA OF PURE MATHEMATICS, Vomnrehcndiiiff a 
complete Course of Mathematical Science By Professors Airy, Barlow, 1)e 
Morgan, Hall, Hamilton, Levy, Mosej.ey, Dr. Laruner, F.4^.S., and Rev. 
Dr. Peacock, Dean of Ely. With 17 Engravings, £1 Is. clotli. 

MARRIAGE OFFERING; 

A (Compilation of Prose and Poetry. Foolscap Rvo, 4s.* cloth, riclily gilt. 

MAURICE.—MORAL AND METAPHYSICAL PHlLOSOPli^^ : 


ANCIENT PHILOSOPHY, comprising the Ilehrew, Egyptian, Hindoo, 
Chinese, Persian, Grecian, Roman and Ah'xandrian Systems of Pliilosophy. By 
Rev. F. D. Maurice, (Miaplain to Lincoln’s Inn. Third Edition, er. 8vo, 5s. cl. 
PHILOSOPHY OF TIIE FIRST SIX CENTURIES. Crown 8vo, Hs. (Jd. cl. 
PHILOSOPHY OF THE MIDDLE AGES. Crown 8vo. lathe Press. 
MODERN Pill LOSOPHY. Crown 8vo. J7t the Press. 

MECHANICAL PHILOSOPHY. 

THE ENCYCUOl'jlilJlA OF MECHANIOAU Pim.OSOFin’.-Mi'i-haiiies. 
Piieiiniatics, Sound, Light, illustrated hy 78 Plates. By Professor Barlow and 
Sir .John IIehschel. 4to, XI lbs. Oil. cloth. 

MEDICAL SCIENCE. 


THE ENCYCLOPAIDIA OF THE MEDICAL SCIENCES. By .L F. 
/ South, Esin, F.L.S., F. Le (-{uos Clark, hlsq., W. Bowman, Esq., F.RiS., G-. 
" Johnson, Esq., M.l)., R. Williams, Esq., M.D., and W. C. Six'.A'iiu, Es.. 
With 18 Engravings, 1 is. cloth. 

MENTAL SCIENCE. j 

THE ENCYCLOPAtlDIA OF MENTAL PHILOSOPHY, by S. T. 
ridob. Sir J. Stoddart, LL.D., Archbishop WhatEly, K. .Jebb, Kso . A. 
PoLSoN, Esq., Rev. F. 1). Maurice, Profs. Gravf.s andC’ouRiE, tScc. 4to, 1 -si. cl. 

MENTAL SCIENCE. • \ 

Samubl Taylor Coleridge on METHOD ; Arciihlshop Wiiatkly’s Trea- 
tises on LOGIC and RHETORIC. In One Volume, forming a Section of the 
Encyclopedia Metropolitana, crown 8vo, .58. floth. 

MITCHISON.— HAND-BOOK OF SCOTTISH SONG. 


A HAND-BOOK OF THE SONGS OF S(’OTLAND, containing the best 
Songs of Burns, &c. Set to Music. With Notes, and Life of Wilson. By William 
Mitchison. Crown 8vo, 2s. 6d. cloth. 

MORRISON.— BOOK-KEEPING ; 

A Complete System of Practical Book-keeping by Single Entry, Double Entry, 
and a New Method. By C. Morrison. Eighth edition, 8vo., 8s. half-bound. 

„ NAPIER.— DYEING. 

A Manual of Dyeing, Practical and Theoretical, by James Naiiku, F.C.S. 
With Engravings. Post 8vo, 7s. 6d., cloth. 

NAPIER.— ELECTRO-METALLURGY ; 

Containing an Account of the most Improved. Mctlioi^s of, ^ ^positing Copper, 
Silver, Gold, and other metals, with numerous Illustrations. W James N ai ier, 
F.C.S. Second edition, revised and «tnlarged Crown 8vo, 3s. Cu .cloth. 

NATURAL HISTORY. « \ 


Bv THomf^EovvARDS, 
J. F.H^r. th Esq., 
it98f4to, «loth. 


THE ENCYCLOP.ffiDIA OF NATURAL HISTOR 
Em., F.L.S., George Don, E^,, F.f .8., J. H. BrooIi 
ana Pro&. Phillips and Daubbny. ^ W’ltli 131 quarto 

NEWMAN.— MIRACLES. . 

Lipb op Apollonius TvanjEUS, wit^itt Comparison- l>etw^iLthe*XfiC‘rLES of 
Scripture and those elsewhere related. 'By JLohn H. NEW'MA!<iIiD.*(v-»jwn*Svo, D. 

PHILLIPS.— MBTALLURGYf " .t' ‘i 


A Manual of Metallurgy: being on Accounf of AstShyint 'Mi.jing, Smelting, 
&c.| by J. A. Phillips, F»C^S.. late Professor of Metallurgy at <8V)Ihge for 
Engineers. With J»qa:?|y 200 engravings. Crown 8vo, 128. tkl.*cb»tlv 





riU.TSIIKl) IIY RICllAKl) (illH 1 IN AM* l o. 


riIILLirS.~-(;OLD mixing;; 

A roiH L\l< ri{KATlS+itttmr<;t)lSil-MINl\(i, 


. anil th«' assaying and 
YALTA riOX of NA I IN K (iULD, Arooimt of ilir of <fold*, 

Aa‘'l)iuL'. Aiiialsiainution. ('ui>fllalu>n, \r. H> .1. A. Tnu, mi.'*, I'.T.S., IMLS. 
WuiM 'o,)., llhj'tiatioii'i, M'l'oml (Mlition,4'ooi>('ap S\o, ils. IM, rlojli. 

^PLEASANT KKADING 

For \ (H \i, TIoi m:; a (’olU'otion of Useful and Futortainirn: Kinn\ U dw:*’. NVith 


■oi i.i:; 

nunn'vou.s niotliuin tiSmo, 


and 'I U WSLA l it >NS ot NLITVAN* 

Now I'alit i-'ii, ^\o, ;»*i. ololh. 


(kl. clo.li gilt. 

rOCOCKK.-- INDIA LV GRKKCE, 

Or. ri\T rn in MYrilOLOil V. <M*ntJuniii»r an Arrount of tlu* Sonr<M*M nf tho 
flrlliTiic !{ar(‘, lilt' ( 'tilfURvatioii of Fiiypt and TalosJint' from India, tiu' NVar^ of 
tin (Irjj^d I.ania.aiMl tlio liud’hi>fii- I'loji.nratida in Gii ooi*. Hy K. INn oi'Ki:, 
lihi^aiod Ijv M-ntsot hi'iiaand (iii-ot o. ptisi s^i, oLfth. 

PQi<(<f)X.--i’l!IX<'IVLKS OF THE LAW' OF NATION'.^. 

itli I’raf'tic.ilfcNolt"* on tlio Law <d‘ lilotdv'atlo. an<l on ( ’tmtialiimd in War. Hy 
Aio'Hi.k Tt)i>oN, Fs<|., LmrolijN Inn 'Lt which |H .idtii'd 01 TLoM A< 'Y. liy 

'J'noM ILvui'w M.L I louM , li.lL ( 'i i^n S\t‘, :L Ikl. olotll. 

POPi:.— roKTICAL WOKKS?. 

('O.MTI.L ’* ‘'OT/I l( NL WORKS 
OLU I'lil’h. ToitiMilaiol Vninottc. 

POl’l LAll IJI'.lIAliY; 

\ - oi ,A. lU.Honn nt ami In**lruction, illu.st mfo.d h> nnincnm*! l■!nK^lV' 

iJiiio, . . ('l-idi, 

PviTTKlP - GKPCIAX ANTIQriTIES : 

l ilK \M K^rn IKS OF (tKKKCK. Hy Jons I'oni.u, ILO.. lah- Arrlihwhon 
■;uirorlMir> Now ctlilioii, odiU't) hv Or. Ili^rh School, K'linhurKli, will» 

Hlu-':r itiorm. LJino, 4^. (M. <dotli. 

\iOTmr— I’Ki'SAUKs, 

|III'>l<>l{N <>) rill'. < <trSAI>KS; their Ri‘«’, I’roi.frtHt, and Rcmiltn. Hy 
|( oi oM 1 Fuoiii.u, NN’iui illuntrution'* after (iilhert, \c. Crown H\o, ,’k*, cloth. 

Vm s a Y , -K 0 M A X A XT I Q U ITl IC S ; 

f\ .M\mai oi i(oM \s Asruji n if:s. Hy Wimioi Ram.'4U, M.A., I'lYjfpjworof 
Ot iTiiamty in tin* Tnivcr'^ity ot <»la''Knw, witfi Ma)i, nuinorou.H F.nKravir.KKt and 
• r\ ''((jiiuu-i Iiidi'.v. Second (•ditmti, itow »i *<vo., Hu. IkL <*loth, 

KAMSAY.— THE (JEOLO^JY OF THE ISLANH OF AKKAN. 

FromOriynnal Survey. Hy A. C. Kamsay. F.R.S., F.G.S,, Hndc^^trtr of (Tcoiojiry 
in the .Mii.-iftini of Kconornn' (Teohnry, Lori<i(»fi. Fn^mHii^H, Sso, i&. h'd. cloth. 

PEID.-AXTELLECTUAL POWERS. 

hS* o\ Tilt; Imi.m.i.oti .\i. Powkio'OI .Man. Hy 'riiovA.** Hi.ih, 0.0. New 

edition, iTOwn ‘'xo, 'rx, 

RKLIOJOUS DEXOMIXATIOX.S. 

A ( Y( LOlLKOIA OI' RF.LHrlors OKVO.MINA'IIONS. An Aiitheiitir 
Aceouiit It! the \arion-. Relnrion'* |n xailiiiit tinouhihont tie* V\\rld, written hy 
Mi-mhcrH of the re-jK-etuc BoilieH. .See-md K«luion, crown Hvo, fw. cloth. 

ROME -HISTORY OF. 

HIS'I oU V ROM K, from the Fomi<i.ition of the (’ity of Rt»me to the Mjttinc* 
tion •/! tije Nif.'^eni* Kii.pir^. Hy the Rey. l iioMah 0.0., the Rev. J, 



pir^. Hy 

Sir Tiionvs Noon Tai.hh i<i». I> C.L 


and otlicrn. ftfun- 


^A.. Rov. J,lVNfcW.WvN. Il.O., the Rev. J. M. Ncalic, 
hutor». Crowj^vo, I». fid. ctoihl 



NEW WOKKS AND NEW EDITIONS, 


•SENIOR,— POLITICAL ECONOMY; 

The Science which Treats of the Nature, Production, and Distribution of Wonlili, 
» forming part of the Kncyclopaecha Metropolitana. By Nassau W. Slmor, Intt 
Professor of Political Economy, Oxford. Third edition, crown Svo, -Is. clotl, , 

SCnOEDLBR AND MEDLOCK’S SCIENTIFIC TREAT.lS'j;S, 

For Schools. New Editions, postS'^^, cloth. *’ 

ASTRONOMY. AVith 51 Kni?ravings. Is. fid. 

BOTANY. With 12r Engravings. Is. fid. 

CHEMISTRY. Second Edition. W^ith .50 Engravings. ‘2s. 
MINERAEOOY and GEOLOGY. AVith 128 Engraving.s. 2s. fid. 
NATURAL PHILOSOPHY. AYith 150 Engr.ivmgs. 2s. fid. 

.^OOLOGY and PHYSIOLOGY. VA'ith 84 Engravings. 2s. 

SCRIPTURE READINGS -JAMIESON. V 

Tiik Bjiilk Famtltarlv Explained to the Youxc. Edited by tb\p(‘^. Dr. 
Jamieson. With lllnatrations, foolscap 8vo, 3s. (kl. cloth. " 

Vol. 1. The Patriarchs. Vol. 3. Poetical and Prophetical Bool 

2. The Historical Book.s. 4. Gosptd.s and Kpistle.s. 

SPOONER.— VETERINARY ART. 

A Practical Treatise on the Diseases of the Horse. By W’. C. Spoo.neh, F.sq. AVitii 
50 Engraving.s, forming part of the Eiicyclopicdia Mc'tropolitana.crown 8vo, 3 s. cloth. 

STODDART.— INTRODUCTION TO HISTORY ; 

Two Dissertations—FiiiST: On tlio Use.s of History as a Study. Seco.nd; On tin* 
Separation of the Early I^’acts of History from Fable. By .Sir John Sronn.Mti, 
LL.I). Crown 8vo, 5s, cloth. 

STODDART.— UNIVERSAL GRAMMAR, 

Or, the Pure Science of Language. By Sir John Stood.mit, LL.D. M, .u 
edition revised, crown Svo, .5s. ciotli. , * 

THOMSON.— CHEMISTRY. 

‘ A CYCLOPAEDIA OF CHEMISTRY, Practical and Theorktk u., ^ itb 
its Ap^ications to Mineralojry, Physiology, and the Arts. By K. 1). TnoMd)\, 
M.D., F.R.S.E., Professor of Chcmistiy at St. Thomas's IKispi'ttil, London. \^iib 
nutnerous illustrations, iiost 8vo, 128. fid. cloth. ** 

TURNER.— CYCLOPyEDIA OF HISTORY. ' 

A COMPLETE SERIES OF CHRONOI.OGICAl. TABI.KS from ila'lle- 

g inning of the World to the Present Time, on a New Plan, witli a Copiems Indox, 
y John Turner. With Introductory Diasi^tation on Clironology, by Dr. H art- 
well Hobnb. One large volume, post 8\a», cloth. Anarlu rcatSi^. 

USEFUL ARTS. 

/>r.HE ENCYCLOP.EDIA OF TIIK USKFliL AllT.S.-ARrioiiItiiro, Horti- 
4 '^ culture. Commerce, Political Economy, Carpentn% l^’ortification, and Naval 
Architecture. By George Don, E.so., F.L.S., Joseph Low, Estj., Nassal 
William Senior, Esq., A:c., with 19 plates, 4to, 14a. cloth. 

WHATELY.— LOGIC, 

Original Edition, complete, forming part of the Encyclopaedia IVIetropolitana. 
With Synopsis and Index. Crown Svo, 2s. sewed, or 3.s. cloth. 

WHATELY.— RHETORIC. 

Original Edition, complete, forming part of the Kncyclopiedia Metropolitana. 
With Synopsis and Index. Crowui Svo, 28. fid. sewed, or .3.8. fid^ cloth. 

WHITE.— THE NATURAL HISTORY OF SEK\0RNE. 

THE NATURAL HISTORY OP^SKLBORNE, with Obserx tions on various 
parts of Nature, and 1;lie Naturalist’s Calendar. By^Jlev. Gi lreh ii ite, A . M . 
New edition, greatly enlarged by Ct^tnin Thomas ^rown, F.Ljii.^ tVc. With 
coloured Illustrations, foolscap Svo, cOth, 38. fid., or rwily 4s. 

ZOOLOGY— ILLUSTRATIONS OP. _ t/ 

A Series of Ninety Engravings, oompfehen^ing about a 'Phoe!«nd FigC of Qua- 
dropeds. Birds, Fish, Reptiles, Molluacr^nsocts, Crus^ceajd vOvpa.A . ?i?pgravo<l 
Iw J.W. Lowiy and Thomas Landse r, after Sowei»)y, ClNrlot 1^; i dscilr, and 
others. The Deeoriptions!, selected fn artkPves contributed ^n.VehViedia 

HebmaoUtana, by John Flint South, Ksq., J. Ei f^v, F'l.s., 

J. P. Stephens, lba.,F.L.&, F.Z.S.i and others. * v *>ervf>^to^.31^. \ cloth. 






